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Executive Summary

Nevada statutes require the Director of the Nevada State Office of Energy (NSOE)
to file each year a report to the Govemor describing the Status of Energy in Nevada (see
NRS 701.160). In odd-numbered years, this report must also be filed with the Nevada
Legislature. This document has been prepared in compliance with this statute.

The 2003 status report identified the transformation of Nevada’s energy sectors from
their “at risk” condition in 2001 to their comparatively stable condition at the beginning of
2003. It acknowledged the role of Governor Guinn’s Nevada Energy Protection Plan
(NEPP), the recommendations of the Governor's Nevada Electric Energy Policy Committee
(NEEPC), and the initial activities of the Nevada Renewable Energy and Energy
Conservation Task Force (Task Force).

The 2005 status report includes an updated version of the Comprehensive Energy
Plan for Nevada (CEPN) that seeks to build upon the NEPP goals, while seeking also to
contribute to initiatives by Westem States and by President Bush to reduce our nation’s
dependence on imported energy. The Director of NSOE is responsible for drafting and
coordinating the implementation of the CEPN. These activities involve the input and active
participation of numerous public and private entities. The network of organizations and
entities that have been and are expected to continue to contribute to the development and
implementation of the CEPN are identified throughout this report.

Importantly, the 2003 status report established Energy Action Plan goals that remain
substantially in effect and valid as we enter calendar year 2005. These goals are shown in
Table ES-1, below.

ES-1 Table
Nevada State Office of Energy
Action Plan Goals

A reliable, affordable, and sustainable supply of electricity and natural gas,
Further diversification of Nevada’s electrical supply,

The efficient use of energy, and

o 0 O O

Further diversification and increased reliability of Nevada’s transportation fuel
supply.
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In the 2005 Status Report Energy Action Plan goals have been expanded to include
ten Nevada Energy Actions, which, in turn, have been expanded into specific tasks and
subtasks that are planned for completion during the next biennium. These actions are
shown in Table ES-2, below.

ES-2 Table
Nevada State Office of Energy
Nevada Energy Actions

-

Improve Energy Efficiency

Improve Energy Conservation

Improve Transportation Fuel Reliability

Support Development of Renewable Energy in Rural Nevada
Amend the Renewable Portfolio Standard

Improve the Financial Condition of the Electric Utilities
Enhance the Electric Transmission System

Upgrade Nevada’s Energy Assurance Program

© © N O R W N

Overhaul and Refocus Federal Energy Programs in Nevada

-
=]

Enhance the Organization of Energy Policy Development

A more detailed discussion of how these action plan goals are being implemented
may be found in Chapter 6 and in Appendix Il to this report. Appendix Il is the proposed
revision to the Strategic Action Plan, planned for incorporation into this report on February
28, 2005.

The 2003 Status Report warned that regional and international events might present
challenges for Nevada’s energy policy. The 2003 challenges are identified in Table ES-3,
below.

ES-3 Table
Nevada State Office of Energy
Nevada Energy Challenges - 2003

1. Terrorism that brings with it potential threats to our energy infrastructure and
the need for increased energy security,

2. Weakened electric utilities — a legacy of the 2000-2001 western energy crisis
~ that limits the ability to invest in new facilities and to hedge price and supply
risks,
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3. Periodic severe droughts in the Pacific Northwest, that threaten the adequacy
of electricity supply,

4. Uncertainty about the long-term price of natural gas, that adds risk to electric
generation investment decisions,

5. Limited availability of natural gas in eastem Nevada that undermines
economic growth in that region,

6. World events that drive up the base price of crude oil and increase supply risk,
and

7. Uncertainty about Califomia fuel standards and the consequences that

changes to those standards may have on Nevada transportation fuels.

All seven of these challenges remain in the coming biennium and beyond, but it is
necessary to modify number (4), “uncertainty about the long-term price of natural gas,” to
acknowledge that volatility may have actually been slightly reduced over the past two years,
but the price of petroleum and natural gas began a steep climb during that period. The
volatility, or price uncertainty, of these two commodities remains high, but the average prices
of both are substantially higher. Because natural gas and petroleum products are used
throughout the economy to provide home and process heating, electricity and transportation,
the long-term effect will be an increase in the cost of goods and services that rely more
heavily on energy for their production and delivery. Naturally, this will affect some more than
others, as is pointed out in the next paragraph.

It is also necessary to add three new challenges that have developed during the past
two years. These additional challenges are shown in Table ES4, below.

ES-4 Table
Nevada State Office of Energy
Nevada Energy Challenges - 2005

8. Natural gas and petroleum prices that have risen to the point where the cost
of electricity and transportation fuels brings hardship to Nevada’s farmers,
ranchers and rural businesses,

9. Changes in financial markets have made it very difficult to obtain financing for
energy projects, including renewable energy projects, when the electric utility
that must buy the energy output is not creditworthy, and

10. The widely expected electricity capacity shortage within the next biennium will
very possibly place demands on Nevada’s scarce water supplies and fragile
air sheds to satisfy electricity demand throughout the westem states, but
particularly in Califomia.
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These challenges are, in part, balanced with several new opportunities that offer new
and better solutions to our future energy needs. These opportunities are shown in Table
ES-5, below.

ES-5 Table
Nevada State Office of Energy
Nevada Energy Opportunities - 2005

1. The potential for significant quantities of low to moderately priced electricity
from power plants under development and planned in the westem
interconnection,

2. The use of Nevada’s ample renewable resources to further the development

of bio-fuels, as well as ancillary products and services,

3. The development of renewable energy, desert southwest architectural
innovations and standards, and hydrogen technologies in partnership with the
U. S. Department of Energy and the National Renewable Energy Laboratory
in Nevada “Deployment Centers,”

4. Improvements in the efficiency and efficacy of monies allocated for low
income weatherization and assistance programs, and

5. For now, the continuation of relatively low interest rates that favors an even
more aggressive approach to performance contracting.

Finally, the collection of challenges and opportunities, and the lessons of experience
require that energy planners keep in mind several strategic interests for the state. These
interests are shown in Table ES-6, below.

ES-6 Table
Nevada State Office of Energy
Facing Nevada’s Future — Emergent Strategies

u] Effectively manage a retumn to a more traditional electric regulatory structure
and allowing that structure to improve the stability of the industry,

Q Applying good management skills to optimize the benefit of federal dollars,

a Making the most of Nevada’s natural strengths,

Q Seeking regional solutions to resource adequacy problems,

a Managing the consequences of continued growth in Las Vegas, and

a] Helping Nevadans manage the consequences of high energy prices,

particularly in the rural parts of the state.
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Chapter

1 Report Overview

Balancing energy needs with secure supplies continues to be an important issue,
not only in Nevada, but in the rest of the United States as well. This 2005 Nevada Energy
Status Report provides information about what has been done over the past two years, in
particular, but also provides the Govemor’s roadmap for how Nevadans should address the
issue of balance in the coming biennium and beyond. The end goals have not changed.
Nevadans need to ensure ample supplies of energy, at reasonable and affordable prices, to
sustain and improve their quality of life as individuals, to provide a robust commercial
environment that fuels economic growth and provides jobs. This needs to be accomplished
in a way that balances our strong sense of individual and cultural freedom with the use of
indigenous energy resources, with our magnificent but fragile environment, and with a
proper sense of responsibility to the principles of good government.

This chapter begins by providing a brief background of the national and regional
context of Nevada’s energy challenges and opportunities, and ends with an outline of the
report and how it describes the Governor's roadmap for energy securiy.

National and Regional Energy Balance Sheets

Nevada exists electrically within eleven states, four Canadian provinces and northern
Baja California, Mexico that together are known as the Western Interconnection. This is so
because the United States, Canada and northern Mexico are divided into three separate
and electrically isolated grids, the Western Interconnection, the Eastern Interconnection and,
interestingly, most of Texas. These grids are virtually isolated from one another so that
prices in one grid generally do not affect prices in another, nor is it practical for oversupply in
one grid to serve the needs of another grid that may have insufficient generation. The
Western Interconnection includes all of California, Oregon, Washington, Idaho, Nevada,
Arizona, New Mexico, Utah, Wyoming, and Colorado; parts of Montana, Nebraska and
Texas; the Canadian provinces of British Columbia and Alberta; and the northern region of
Baja California in Mexico.

Nevada exists within a tightly integrated North American natural gas market that
includes all 49 states on the continent, all of Canada and parts of Mexico. Supplies are
interrelated through a system of international, interstate and intrastate pipelines, and prices
are routinely “pegged” to the major collection point in Louisiana called “Henry Hub,” or to one
of a dozen or so regional hubs. The price of delivered natural gas is typically a commodity
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price linked to a hub and a transportation price. There are a number of natural gas
production areas in North America, each having its own costs and abilities to deliver gas.
Importantly, natural gas demand in Nova Scotia, for example, can affect the price of natural
gas in Nevada.

Nevada exists in a loosely integrated and unregulated North American market for
petroleum products. The supply of crude oil, the basic feedstock for petroleum products,
comes from a number of international companies and countries. Prices for crude oil are
generally set by marginal providers that are often state-owned oil companies in countries
that belong to the Organization of Petroleum Exporting Countries (OPEC). The U.S. market
for petroleum products is generally segmented by proximity to refineries; Nevada, Arizona,
and parts of Oregon are largely served by California refineries. Supplies and prices,
therefore, tend to be regional in nature because petroleum products are typically delivered to
larger population centers, such as Las Vegas and Reno, through pipelines from the
refineries.

National Energy Agenda

The short-term national energy agenda will be driven by yet another national energy
bill — perhaps a much less generous one — budget battles related to energy programs
viewed as marginal, and international oil politics, with a somewhat uncomfortable expanded
agenda — the need to import greater quantities of refined products and liquefied natural gas
(LNG). ltis likely the federal government will also continue to support short-term means to
expand domestic oil production in the hope that reliance on fossil fuels can be reduced
slowly over many years. It is likely that a national energy bill, if passed, will deal in some
way with Federal Energy Regulatory Commission (FERC) initiatives on improving the
efficiency of the electric transmission system and instituting some form of federal
involvement in electric transmission planning. The Department of Energy (DOE) will
probably be forced to deal with very difficult budget priorities that will help or hinder certain
renewable and energy efficiency efforts .

In assessing this agenda, Nevada benefits most by federal support of Alaskan
natural gas development, energy efficiency and conservation measures and continued
support of renewable generation, both in the area of investment or production tax credits
and in the area of regulatory reform to allow renewable generation more equitable access to
the electric transmission system.

The long-term national agenda will be driven in significant measure by international
issues. The most prominent will be the slow, but irreversible, decline in fossil fuels as the
energy source of choice. This will become more evident in the types of investment
decisions made by energy companies, investments such as in refineries. Big-ticket
developments, requiring billions of dollars and decades to recover costs, will decline in the
industrialized parts of the world and move to the growing economies of Asia, South America
and Africa — largely because investment dollars can be recovered more quickly. The
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differential effect on Nevada will probably be small. Nevada has good renewable resources
and is in the process of developing them and using them in a coordinated way with fossil
fuels. As fossil fuels become more and more expensive, although continued volatility is
expected, Nevada is in a good position to shift its fuel sources based on economics.

Another long-term national agenda item will be world pressure on the United States
and a few other industrialized countries to act on global warming. To the extent that this
pressure results in a reduction in the use of coal for power generation, or at least coal
without carbon offsets of some kind, the U.S. will be harmed. More particularly, Nevada will
be harmed if the most obvious response to limitations on coal plants is realized — the
construction of new nuclear plants.

The other long-term change that will come as a result of increasing relative cost of
fossil fuel is the change in attitude toward acting providently in energy matters. It is very
difficult to be thrifty with energy — regardless of what may be considered “correct’ — when the
price of energy is cheap. As production declines and as demand grows, energy will become
relatively more expensive and Americans will treat it accordingly.

Regional Energy Agenda

The western governors have set the short-term regional agenda. By calling for
30,000 MW of “clean and diversified” energy, 20 percent improvement in energy efficiency,
comprehensive evaluations of electricity and natural gas adequacy, and enhanced regional
coordination in transmission planning the governors have made a clear statement of
expectations for western states. Actions are already underway to implement these initiatives
and meaningful results are expected within the next few years. Similarly, the governors
have strongly opposed ceding such important local tools as eminent domain to federal
regulators as FERC attempts to rewrite its own statutory authority.

The governors and other state and local regulators have also moved quickly to deal
with two other potential problems with regional implications: continuing drought in the
Colorado River basin and various threats to the west's fragile ecological systems. The
economic vitality of the west demands not only ample energy, but also ample water and
access to valuable renewable resources. Good management of western energy, air, water
and wildlife are essential to that economic vitality, most of all in tourism driven economies in
Las Vegas, Lake Tahoe and Reno.

Organization of the Nevada Energy Status Report

The Governor and Legislature typically formulate Nevada's energy policies jointly
during legislative sessions. The Governor then is charged with implementing these policies.
It is the Comprehensive Energy Plan for Nevada (CEPN) that is the vehicle for implementing
those policies. The remainder of this report first describes the three major energy sectors —
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electricity, natural gas, and petroleum products; it then outlines how the Governor and the
Nevada State Office of Energy will carry out the roadmap provided by the CEPN during the
next biennium.

Chapters 2, 3 and 4 describe the status of electricity, natural gas and petroleum
products in Nevada today. Each chapter assesses the situation of the companies providing
services for the respective types of energy, including production or generation,
transportation to Nevada, opportunities for energy efficiency and energy conservation, and
then the short-term and long-term adequacy of resources and infrastructure for our state.

The final two chapters look at the organization and responsibilities of the Nevada
State Office of Energy, Chapter 5, and then at the specific actions included in the Governor’s
Comprehensive Energy Plan for Nevada, Chapter 6.
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Electricity Assessment

Nevada’s electric power systems operate almost entirely within two control areas,
the Sierra Pacific Power (Sierra) control area and the Nevada Power control area. Several
rural electric cooperatives, municipal utilities and general utility districts operate within or
adjacent to these control areas as wholesale customers of Sierra and Nevada Power, as
well as other suppliers such as Bonneville Power Administration and the Colorado River
Commission of Nevada. Sierra and Nevada Power serve approximately 93% of the
demand in Nevada and the collection of cooperatives and govemmental entities serve the
remaining 7%. The ‘retail access” authority granted in AB 661 and SB 211 to large
customers to provide their own power has already resulted in two large customers applying
to provide their own energy so the percentage of the retail demand served by the large
utilities may decline somewhat in the future.

Sierra Pacific and Nevada Power are not interconnected electrically with each other.
In evaluating the adequacy of electricity in Nevada it is appropriate to focus on the adequacy
of supply in the two control areas separately unless or until such interconnection is
accomplished.

Sierra Pacific Power Company

Sierra Pacific Power Company (Sierra or SPPC) is a wholly owned subsidiary of
Sierra Pacific Resources (SPR), an investor owned corporation with operating subsidiaries
engaged in the energy and utility services business. Sierra’'s electric division serves
customers in a 50,000 square mile region of Northern Nevada and Northeastern California.

Load Forecast

Sierra forecasts its summer peak demand (including the planning reserve margin) to
increase from 1,914 MW in 2005, to 2,073 MW in 2010, or 159 MW for an average annual
growth of 31.8 MW and growth rate of 1.6%. Nevada system sales are projected to grow
from about 8,800 GWH in 2005 to over 9,300 GWH in 2010, for an average annual growth
rate of 1.3%.

Charts 2-1 and 2-2 provide Sierra’s peak demand and annual energy requirements in
five-year increments 2005, 2010, 2015 and 2020. These forecasts reflect potential energy
savings from conservation and demand side management (DSM) programs. Since these
forecasts were prepared, Sierra has continued its “Take Control” Program to encourage
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conservation and is preparing to implement a $3 million DSM program that should reduce
peak demand. A description of the Sierra DSM program is provided in Appendix II.

2-1 Chart 2-2 Chart
Sierra Pacific Power Company Sierra Pacific Power Company
Peak Demand Forecast Energy Consumption Forecast
m} 12,
20 »
S8
o) e
2 % 6
m.
2.
%0 2
0‘ T T 0

The Public Utilites Commission (PUC) staff recently prepared a new forecast that
provides demand and sales forecasts for the Nevada service territory of Sierra Pacific
Power. The Nevada service territory of Sierra constitutes about 94% of total Sierra
electricity sales and the other 6% is made up of sales to its California service territory. The
PUC staffs latest peak demand forecast (including a 12% reserve margin) for Sierra
estimates demand to reach 1,748 MW in 2005, 1,941 MW in 2010, and the average annual
rate of growth from 2003 to 2013 is forecast to be 2.1%. If peak demand continues to grow
at about 2.1% from 2010 until 2025, then the staff forecast suggests that demand will grow
by an additional 714 MW to a total peak demand of 2,655 MW.

The PUC staffs system sales forecast projects growth from about 9,513 GWH in
2005 to about 10,044 GWH by 2010, with an annual average growth rate in sales from the
2003 to 2013 period of 1.1%. Staff forecasts that Residential customers will increase from
258,310 to 300,116, for an average annual growth rate of 1.5%, over the 10-year period.

The staffs model also demonstrates that consumers are sensitive to price increases
and that they did adjust their consumption accordingly in 2001 and 2002. This is particularly
interesting because it indicates the feasibility of reducing demand by instituting demand
response programs that tie the retail price of energy to the wholesale price of energy at the
time of consumption.
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Generation Resources

Sierra meets its customers’ needs with electricity generated in its own facilities and
from electricity it purchases from others, located both within its grid and from suppliers
located elsewhere.

Fossil Generation

The fossil generation resources owned by Sierra are listed in Table 2-3, below.
Table 2-4 lists the fossil generation resources located within the Sierra system, but
not owned by the utility, and Table 2-5 lists the renewable generation resources
within the Sierra system, but again, not owned by the utility.

Sierra-owned facilities include the Valmy, Tracy, and Fort Churchill Power Plants,
and generation from several smaller power plants throughout its service territory.

2-3 Table

Sierra Pacific Power Company
Fossil Generation Resources

Plant Name #of SPPC Cap Operating

County Units Type (MW) Status Notes

Valmy 2 Coal 261 In service  Co-owner with IPC
Humboldt Steam Base load

Tracy 3 Gas/oll 244 In service

Storey Steam Intermed.

Pinon Pine 1 Gasl/oil 104 In service  Originally designed
Storey Combined Cycle Base/inter as coal gasification
Clark Mtn 2 Gas/oil 132 In service

Storey Comb Turbine Peaking

Ft Churchill 2 Gas/oil 226 In service

Churchill Steam Intermed.

Various small 13 Gas/oil, Diesel 83 In service

Various sites Hydro Peaking ‘
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24 Table
Sierra Pacific Power Company

In-System Resources — Privately Owned

Plant Name # of _ SPPC Cap Operating

County Units Type (MW) Status Notes

Naniwa 6 Gas/oil 280 In service  Naniwa Energy
Storey Comb Turbine Peaking LLC

Western 102 14 Gas 118 Proposed  Barrick Mining
Storey Reciprocating Base load SEP 05

Boulder Valley 2 Coal 203 Proposed = Newmont Mining
Eureka Steam Base load 2007

Granite Fox 2 Coal 1450 Proposed  Sempra; X-mission
Storey Steam Base load 2009 may not connect
WP Power Sta. 2 Coal 1200 Proposed LS Power

White Pine Steam Base load 2010 X-mission needed

Sierra purchases electricity mostly from other utilites and non-utility generators.
Electricity purchased from other utilities usually comes into Sierra’s system from
Idaho (Midpoint Substation), Utah (Gonder Substation), or California (Hilltop
Substation). These imports are discussed under the Transmission System
subsection below. Electricity purchased from non-utility generators may come in
through these same gateways, but some are already located within the Sierra
transmission system. The latter include the Naniwa Energy Facility (gas) in Storey
County, as well as several fossil generating facilities under construction or completing
permitting activities.

Regarding the Granite Fox project, the intent of the developer is to gain access to the
Pacific DC Intertie at a point near Gerlach, NV. At this point it is not clear whether the
plant will be interconnected with the Sierra system. If it is not interconnected, it will
not have any direct effect on the Nevada utility. Interconnection would most likely
involve the construction of a transmission line linking the Sempra plant with Sierra’s

345 KV system east of the Tracy Power Station. ' '
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2-5 Table
Sierra Pacific Power Company
Renewable Generation Resources - Privately Owned

Plant Name # of SPPC Cap Operating

County Units Type (MW) Status Notes

Original Group 13 Geothermal 109 Inservice  Qualifying Facility

Various ** Contracts

Desert Peak 2 1 Geothermal 22 Proposed = Ormat — capacity

Churchill * has variable limits
based on resource

Desert Peak 3 1 Geothermal 13 Proposed Ormat — moved to

Washoe * Steamboat area &
renamed Galena 2

Galena 1 Geothermal 20 Proposed = Ormat — new

Washoe contract

Sulfur Springs =~ 1 Geothermal 25 Proposed  Earth Power Res.

Elko ** Pending Financing

Blue Mountain 1 Geothermal 30 Proposed NV Geothermal

Humboldt Power

Salt Wells 1 Geothermal 10 Proposed NV Geothermal

Churchill Specialists

Nevada Wind 1 Wind 50 Proposed  Nevada Wind

White Pine ** Pending Financing

** Most renewable facilities, including high load factor geothermal and intermittent wind and solar are listed as
“non-dipatchable” rather than as base, intermediate or peaking type generators.

Of the approximately 1,790 MW of generation capacity in northern Nevada, Sierra
owns or has under contract 1,159 MW to serve its native load. Idaho Power is a joint
partner in the Valmy facility, owning 50% or 261 MW. As a result, Sierra has access
to an additional 261 MW when Idaho customers do not need its share of Valimy.
Sierra supplements the 1,159 MW with internal renewable generation discussed
below under long-term contracts.

Renewable Generation

Currently, Sierra does not own any renewable generation. It has chosen to serve its
load and meet its Renewable Portfolio Standard (RPS) statutory requirement by
entering into long-term contracts with renewable developers. There are currently 14
geothermal generating facilities in northern Nevada; 13 of these, amounting to 109
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MW are under contract to Sierra, the other two, amounting to 90 MW, are not. Some
60 MW of this geothermal power is under contract to Southern California Edison
(SCE); the remaining 30 MW is available for purchase when not needed by SCE.

In 2003 Sierra and Nevada Power together entered into seven long-term renewable
energy contracts. These contracts included two facilities with Ormat, one facility with
Earth Power Resources, one facility with Advanced Thermal Systems, one facility
with Cielo Wind, one facility with Ely Wind — renamed Nevada Wind, and one facility
with Solargenix. Of these facilities, only the Solargenix plant and the renewable
energy credits Sierra expected to receive, was needed to meet Sierra’s RPS
obligation through 2006. The 13 existing geothermal contracts were allowed to be
counted toward the non-solar portion of the standard.

It was learned later in the year that Nevada Wind and Solargenix were having
significant difficulty financing their facilities because their financial advisors warned
that the poor financial condition of Sierra Pacific Resources, including both Sierra and
Nevada Power, would devalue the power purchase agreement between the
companies and the utilities in the eyes of potential lenders.

For this and a number of other reasons, only two of the seven original renewable
facilities are under construction. A third renewable facility based on a new long-term
contract signed in the late 2004 is also under construction. Ormat is building all three
of these facilities and all three are geothermal generators. The three plants are
Desert Peak No. 2 (nominally, 22 MW, in Churchill County), Galena No. 2 (13 MW, in
Washoe County, originally Desert Peak 3 in Churchill County), and a new facility,
Galena (20 MW, in Washoe County).

Of the remaining five contracts, two have been formally terminated, the Advanced
Thermal System geothermal plant and the Cielo Wind plant. Two contractors,
Solargenix and Nevada Wind, expect to complete permits, obtain financing, and
begin construction within calendar year 2005. A proposed contract modification for
the Earth Power Resources project is currently before the PUC.

The team of individuals completing renewable contract negotiations for both Sierra
and Nevada Power continue to work with potential contractors, many of whom
submitted bids under the utility companies’ renewable request for proposal in the
summer of 2003. Unsolicited contracts are also being considered.

The balance of Sierra’s electrical needs (the difference between 1,914 MW of
demand and the 1,260 MW of owned and contracted power) is met through a combination
of long-term, short-term, and uncommitted purchases, as outlined above. Sierra, as the
control area operator, is charged with making real-time decisions about how much of its own
generation should run, how much electricity should be purchased from generators internal to
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2-6 Table
Sierra Pacific Power Company
Loads & Resources Table

Rating 2005 2010 2015 2020
Forecasted System Peak 1715 - 1869 2049 - 2232
Reserve Margin 199 204 212 222
Required Resources | 1914 2073 2261 2454
(MW)
Owned Resources (Table 2-3) 1050 | 1050 1050 1050 1050
Valmy 261
Tracy 244
Pinon Pine 104
Clark Mountain 132
Fort Churchill 226
Various Small Generators 83
Internal Resources (Table 2-4) note 1 306 306 306 306
Naniwa 280
Western 102 118
Boulder Valley 203
Granite Fox 1450
White Pine County 1200
Renewable Resources (Table 2-5) note 1 135 241 288 298
Original Geothermal Units 109
Desert Peak 2 22
Desert Peak 3 (Galena 2) 13
Galena 20
Suifur Springs 25
Blue Mountain 30
Salt Wells 10
Nevada Wind 50
New Units - Unspecified Variable
External Contracts 75 0 0 0
Planned Purchases 348 476 483 477
Total Purchases { 864 1023 1077 1081 |
Available Resources | 1914 2073 2127 2131 |
Transmission Capacity 1000 1000 1000 1000 1000
Transmission Commitments 241 247 262 258
Net Import Capability (Native Load) 759 753 738 742

Note 1: Sierra contracts include partial capacity in some of the facilities listed; the addition of new units is also
anticipated over the 15 years covered by the table.
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the system and how much should be imported. Imports are discussed below. A copy of
Sierra’s Loads and Resources Table from its Resource Plan filing with the PUC is included
in Table 2-6.

Transmission System

Table 2-7 refers to transmission capacity, commitments and availability. The
transmission “capacity” refers to the total amount of electricity import capacity that Sierra’s
control area can rely on at all times (i.e., that can deliver firm imported power). The
“commitments” of Sierra import capability refers to transmission capacity that is under long-
term contract to wholesale energy customers, such as the municipal and cooperative
utilities. The “available” import capacity is the amount of import capability reserved for
Sierra’s native load customers. Thus from a reliability perspective, the available capacity is
a very important number and it represents the maximum amount of out-of-state purchases
that Sierra can import into its system to serve its native load requirements.

The Sierra transmission system is composed of four major interties that connect it to
neighboring utilities (see system map on the following page). These interconnections allow
for transfer of energy among the west coast utilities. The specifics of each of its interties are
listed below:

2-7 Table
Sierra Pacific Power Company
Transmission Interties & Design Capacities

Rating Cap in/out

Intertie Control Area (kV) (MW) Notes

Humboldt Line Idaho Power 345 500/262

Summit Line CAISO 120 & 60 100/120

PG&E .
Alturas Line COB/ 230 300/300 BPA has 110 MW cap
BPA System into SPP System
Utah Intertie Gonder to 230 370/235
PacifiCorp/Pavant
and to LADWP et.al.

/Intermountain PP

Sierra to Idaho (the Humboldt line) — The Valmy to Midpoint 345 kV line connects
the Sierra system to Idaho Power Company. This is Sierra’s largest intertie with a
capability of transferring 500 MW from ldaho to Sierra and 262 MW from Sierra to
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Idaho. Sierra and Idaho Power jointly own the line. Sierra owns the transmission
capacity from Idaho to Sierra. Idaho Power owns the transmission capacity from
Sierra to Idaho, expressly to move their %2 ownership of the Valmy power plant to
Idaho.

Sierra to Alturas (the Alturas line) — The North Valley Road to Hilltop 345 kV line
connects Sierra to the energy-trading hub at the California — Oregon Border (COB)
via a Bonneville Power Administration (BPA) 230 kV line from Alturas to COB. The
Alturas Intertie is capable of transferring 300 MW from COB to Sierra or from Sierra
to COB. The intertie is wholly owned by Sierra. BPA has rights to 110 MW of the
capacity from COB to Sierra to serve their contracts with Wells Rural Electric.

2-8 Figure
Sierra Pacific Power Company
Sierra Pacific Power Company Transmission System

Idaho Power Co.

262 MW ‘500 MW

Northern Nevada

LADWP
Anahiem
Burbank
Glendale
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Riverside

—» 240 MW
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<4— 250 MW
—» 240 MW
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W Pointof DeliveryR eceipt
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=4 Paiute Pipeline

/4

OPEN ACCESS SAME-TIME INFORMATION SYSTEM  (OASIS)  Siemrs Prcific-

Sierra to Utah (the Utah Intertie) — The Utah Intertie is composed of two 230 kV
lines. One extends from the Gonder Substation (located near Ely, Nevada) to

2005 Nevada Energy Status Report Page 17

2t



Office of the Governor Nevada State Office of Energy

PacifiCorp’s Pavant Substation. The other extends from Gonder to the Intermountain
Power Project Substation (owned by the Los Angeles Department of Water and
Power and others). These lines, in combination, are capable of transferring 240 MW
east to west and 80 MW west to east.

Sierra to California (the Summit line) — The Summit Intertie is composed of two 120 -
kV lines and one 60 kV line extending from Sierra over Donner Summit to the Pacific
Gas and Electric (PG&E) system operated by the California Independent System
Operator (ISO). These lines are capable of transferring ~100 MW to and from
California.

The Sierra transmission system is shown in Figure 2-8. It consists of the four major
interties described above and two long lines, a 345 KV line extending from the Idaho border
in northeastern Nevada to the Reno area in the west, and a 230 KV line extending from the
Utah border in the east and the Tracy Power Station just east of Reno in the west. These
two lines were interconnected in 2004 with a 345 KV line from the Gonder Substation near
Ely, NV on the 230 KV line to the Falcon Substation near Carlin, NV on the 345 KV line.
The Falcon-Gonder line brought additional import capacity to the system, as well as
increased reliability to industrial customers served from the 345 KV line.

Energy Efficiency/Conservation Opportunities

In completing an integrated resource plan, Nevada utilities are required to treat
energy efficiency and energy conservation as if they were potential generation resources.
This is a reasonable approach because it treats avoided consumption as if it had been
actual consumption supplied by an internal generator. Also, there are generally two types of
consumption to be avoided: energy consumption and peak capacity consumption. The two
are broken out and treated differently because the costs associated with energy and
capacity are different and they are billed differently to larger customers.

The Sierra Pacific system has a relatively high load factor, meaning that the
difference between peak energy demanded (peak capacity) and the least energy demanded
is fairly small. The Sierra Pacific system has a load factor of about 65 percent, meaning that
the minimum energy demanded is roughly two thirds of the peak energy demanded. This is
important because it follows, then, that it will be relatively difficult to reduce the peak
capacity. Accordingly, Sierra’s energy efficiency and conservation programs are aimed at
reducing energy consumption overall and not necessarily during peak times.

In the future this relationship between peak demand and minimum demand is
expected to change because two of the mining companies, Barrick and Newmont, have
either begun construction (Barrick) or expect soon to begin construction of new power
plants. This is relevant because the mines are generally Sierra’s highest load factor
customers and when they supply their own power, the load factor for the remainder of the
system will decrease. This will have the effect of improving the payoff for efforts to reduce
peak demand in the future.
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Total System Capacity

Total system capacity for imports into the Sierra transmission system and control
area is not simply the sum of the individual capacities on the four lines identified above.
Transmission systems need to be operated in such a way that they are able to function
assuming the worst single malfunction on the system. A malfunction, such as a break in the
Humboldt Line between Midpoint in Idaho and the Valmy Power Station, causes electric
“fault’” currents to flow in many different parts of Sierra’s and adjacent systems. During
normal operations, the transmission system must be operated in such a way that the fault
currents resulting from the single worst event would not cause damage in the integrated
transmission systems. :

As a practical matter, Sierra maintains a series of nomographs that visually display
the load limits for control area operators. When the system is balanced for maximum
imports, it is possible to bring in 1,000 MW of power or more. If the system is not properly
balanced; for example, if a relatively large amount of power is brought in on the Summit
Line, the total system capacity can be less than half of the maximum import power. Where
the imports come from and how the transmission system is loaded are key determinants of
available system capacity. The outside temperature also affects total system capacity;
higher temperatures reduce the amount of power that can be transported.

Imports

The Sierra transmission system is capable of 1,000 MW of (simultaneous) import.
As noted above, this number is governed by the ability of the system to survive the
loss of its single largest element.

Exports

In addition to the limitations each interconnecting line has, there is a total system limit
of approximately 500 MW of exports from Sierra’s control area. Additionally,
because of the load pocket (see the next subsection, below), there are resource-
limited times when exports are not possible due to the need for those resources
within the control area. Currently, Sierra does not export a great deal of power to
wholesale customers outside their own control area.

In the future, however, it may be desirable to change this condition. Two events
could have this effect. The first is the interconnection of the two Nevada control
areas, Sierra’s and Nevada Power’s. It is likely that such an interconnection would
allow the two utilities to supply power to each other and minimum limitations on
exports might become important. Also, it is likely that renewable development on
Sierra’s system, particularly wind and geothermal generators, would make exporting
more attractive.
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Special System Constraints

Sierra Pacific’s control area covers the majority of the populated areas of Northern

Nevada (approximately 50,000 square miles). The control area peak load is
approximately 1,800 MW. Sierra’s transmission system is capable of importing
approximately 1,000 MW (180 MW of this import capacity is allocated to Bonneville

Power Administration, Mt Wheeler, Truckee Donner Public Utility District, and the City |
of Fallon) of supply from other neighboring utilities across our four major interties.

This amounts to approximately 40 % of our peak load and reserve requirement. The

balance (~60%) of the supply must be generated inside of the control area.

This condition, where a geographical portion of a utility’s control area must have
internal generation resources available to ensure reliable service due to transmission
import limitations, is called a “load pocket.” The Sierra load pocket is quite large to
begin with, but because of the potentially wide variations in import capacity, it can
become even larger depending on how the system is loaded.

Planned Additions and Retirements
Generation

Sierra Pacific has proposed no new generation during in its three-year action plan. It
is studying the material condition of its existing plants and non-utility entities are
proposing about 315 MW of new fossil generation and more than 100 MW of
renewable generation.

Long-term planning indicates the need for additional base load generation, spurring a
study on the feasibility of adding capacity at Valmy Power Station. Additional base
load and intermediate load requirements are also behind a proposal to add a
combined cycle gas plant, or repowering facilities, at the Tracy Power Station.

Transmission & Distribution

Sierra Pacific has proposed to significantly upgrade its transmission facilities serving
southwest Reno and the Virginia City regions. Demand for new and upgraded
distribution facilities is among the highest in the west; last year Sierra added more
than 11,000 new meters (a common measure of distribution growth).

Resource Adequacy
Near-Term

It appears that Sierra has sufficient resources to meet its peak load in 2003. This
being said, Sierra could have inadequate resources if: (1) regional energy supply
dips below acceptable regional reserve margins owing to an external event such as a
low hydro year in the northwest; and (2) Sierra’s contracting strategy does not protect
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its supply against such a possibility. That is, if there is a low hydro year in the
northwest and Sierra does not have fir contracts to ensure delivery under these
circumstances then an inadequacy may occur. Similarly, out through the summer of
2006 there should be sufficient resources unless unforeseen events arise that reduce
the supply in the regional market and Sierra does not contract to protect its
customers against such shortages.

Long-Term

The completion of the Falcon Gonder project, the construction of the renewable
energy facilites needed to comply with the RPS, and the possibility of other projects
in northern Nevada should ensure an adequate electricity supply. Projects being
considered by some large industrial customers are among these possible future
facilities. Also, some commercial and industrial customers are considering combined
heat and power (CHP — also called “co-generation”) facilities that would be in the
range of 10 to 15 MW. These projects enhance reliability in three ways: they bring
new supply resources to northern Nevada, they increase the geographical diversity of
power generation, and they would reduce Sierra’s total load and, thereby, reduce its
need to build new generation.

Interstate transmission projects and transmission projects that could interconnect
northern and southern Nevada could also improve reliability in Nevada. The Western
Governors Association and the Federal Energy Regulatory Commission are both
working to encourage new interstate transmission capability in the western states. In
particular, there are transmission bottlenecks outside of the Sierra system that at
times limit the use of its system. The major bottlenecks and opportunities include:

e Congestion along the Humboldt Line from Midpoint to SPP. The opening of the
Falcon-Gonder line has been helpful, in terms of reliability, but available capacity
still limits the amount of power than would otherwise be transferred on this line.

e Idaho Power Company’s system has several constrained paths that can affect
Sierra’s use of the Idaho Intertie at Midpoint. Path “C” between Utah and Idaho,
the Idaho — NW path, and the West of Bridger Path, are all limited certain times
of the year and can limit transactions on Sierra’s system. These limitations are
being addressed, in part, by regional efforts to address transmission congestion.
The Rocky Mountain Area Transmission Study (RMATS) group has studied
these Idaho limitations and proposals have been offered to help. relieve the
existing bottlenecks.

e Congestion between the Pacific Northwest and the California Oregon Border
(COB).

e  The electric system in Southern Oregon is limited in its deliveries to COB when
generation on the lower Columbia River is low. This can affect the availability of
resources that would otherwise be available for use on Sierra’s Alturas Intertie.
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e The State of California has determined that it will require significant amounts of
base load generation by the end of this decade or shortly thereafter. Because it
is unlikely that base load generators will be constructed in the state, major
transmission upgrades are envisioned. Some of the proposed projects will
affect Nevada.

e The Province of Alberta is in the process of accelerating its recovery of crude oil
from tar sands. Plans include the building of CHP units that provide the heat for
oil recovery, but produce large amounts of “waste” electricity. Providing markets
for this power will trigger major transmission line development. Some of the
proposed projects will affect Nevada.

Specific projects addressing these constraints will involve working with utilities in
other states. This topic is addressed further in chapters 5 and 6.

Two transmission projects are included in Sierra’s resource plan; these projects were
included in the “Planned Additions and Retirements” subsection, above. Among the
other intrastate projects that are currently being discussed by Sierra is a north-south
Intertie from Robinson Summit near the Gonder Substation to the Crystal or Harry
Allen Substation near Las Vegas. The completion of this or a similar link between
the two systems is quite important. Not only does such a line provide needed
operational flexibility for the utilities, but it also provides a way to get renewable
generation, largely located in the northern part of the state, to the largest market in
the southern part of the state. Lastly, it is likely that a north-south intertie will be very
valuable if Nevada is to capitalize on major interstate transmission upgrades
mentioned in the preceding paragraph. In evaluating these transmission projects it
will be important to weigh the benefit to Nevada ratepayers relative to the increased
transmission costs that could fall upon Nevadans.

Therefore, at the present there is no reason to believe supply side and transmission
resources will be inadequate in northern Nevada; indeed, it appears that northern
Nevada will have several opportunities to improve its access to relatively inexpensive
imports. Demand side resources, however, are also quite important. The issue is
not reliability, but rather, economics. The very significant increases in natural gas
prices and, therefore, electricity prices, will reduce the state’s overall financial
capacity, leading to an important reduction in the state’s economic vitality. Failure to
approach demand side efforts aggressively would be an error. Sierra has proposed
and the PUC has accepted a 60 percent increase in DSM expenditures.

The adequacy of Sierra’s resource plan depends in significant part on the utility's
ability to implement its action plan. The financial condition of Sierra and other utilities
in the west has reduced access to capital markets and made energy procurement a
riskier process. In response to this new reality, the utilities implemented new risk
management policies. Further, non-utility, customer CHP, and renewable generator
developments have relieved some financial pressure on the utilities to enter capital
markets, though the developers themselves have run into difficulty. Importantly, this
also has a negative impact on the utilities’ balance sheets. To the extent that the
utility has a long-term contract to purchase the output from these new developments,
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it must show the committed revenue streams as debt, which further reduces the
already low equity fraction.

This brings us back to the central place held by the resource planning process in
Nevada. The question of how best to meet the resource needs of northern Nevada
is an open question, and the proper venue for addressing and resolving that question
is in resource planning proceedings before the PUC. The combination of fossil
generation, renewable energy generation, distributed generation (including CHP),
intrastate transmission, interstate transmission, conservation and demand side
resources that best meet the public interest of Nevadans is technically complex and
the PUC is staffed with the technical experts required to fairly adjudicate these
issues. This topic is discussed more in Chapter 6.

Nevada Power Company

Nevada Power Company (NPC) is a wholly owned subsidiary of Sierra Pacific
Resources (SPR), an investor owned corporation with operating subsidiaries engaged in
energy and utility services business. NPC’s electric division serves a population of
approximately 1.5 million people in portions of Clark and Nye Counties in southern Nevada.
NPC'’s service territory continues to be one of the fastest growing areas in the nation.
Energy usage ranks among the highest in the nation due primarily to the area’s dependence
on cooling during hot summer months. NPC meets less than half of its customer energy
needs through self-owned resources and the remainder through purchases from non-utility
or out-of-state resources. The enormous growth in population and the commensurate
growth in the number of electricity customers in Nevada Power’s service territory have
fueled substantial growth in demand over the last decade and the growth is expected to
continue, though perhaps at a slower rate in the coming decade.

Load Forecast

Nevada Power's forecast for summer peak demand (including a 12 percent reserve
margin and assuming normal temperatures) is anticipated to increase from 5,806 MW in
2005, to 7,511 MW in 2020, or 1,605 MW for an average annual growth rate of 1.8%.
System sales are projected to grow from slightly over 19,200 GWH in 2005 to over 25,300
GWH in 2020, for an average annual growth rate of 1.9%. - ‘

Charts 2-9 and 2-10 provide the NPC peak demand and annual energy requirements
in five-year increments 2005, 2010, 2015 and 2020. Like Sierra Pacific, Nevada Power
recently had a demand side management program approved by the PUCN (see Appendix
l1). The effects of the Take Control program, energy conservation programs supported by
NSOE and others, and the $12 million in DSM programs are not reflected in the load or
sales forecasts.
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The PUC staff filed a new forecast in December 2004 that provides demand and
sales forecasts for Nevada Power. The PUC staff's latest peak demand forecast (including
a 12% reserve margin and normal temperatures) for NPC estimates demand to reach 5,371
MW in 2005, 6,304 MW in 2010, and 6,813 MW in 2013. The average annual rate of growth
from 2003 to 2013 is forecast to be 3.6%. If peak demand continues to grow at this rate
from 2010 until 2025 then the staff forecast suggest that demand will grow by more than
4,300 MW to a total peak demand of 10,637 MW. It should be noted, however, the NPC
forecast showed relatively high growth rates during the first five years and then fell down to
less than 2% by 2020. A decreasing growth rate in the later years would also lower staff's
forecasted demand in 2025.

The PUC staff's system sales forecast projects growth from about 20,513 GWH in
2005 to about 23,190 GWH by 2010, with an annual average growth rate in sales from the
2003 to 2013 period of 2.6%. This forecast is based on normal temperatures.

2-9 Chart 2-10 Chart
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Interestingly, the PUC staff's forecast noted a leveling off of demand in the 2000-
2001 time frame and attributed the decline in growth rate principally to two factors: the
decline in population growth, and the increase in energy prices. The staff model
demonstrates that consumers are sensitive to price increases and that they do adjust their
consumption. This indicates the feasibility of reducing demand by instituting demand
response programs that tie the retail price of energy to the wholesale price of energy at the
time of consumption. Furthermore, the fact that the peak load is growing at 3.6% while the
energy sales are only growing at 2.6% means that the peak will become increasingly sharp
in the absence of programs to shave the peak. Demand response programs that can
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counteract the growing peak load by conveying market signals during high wholesale cost
hours would be highly desirable.

Generation Resources

Fossil Generation
The fossil generation resources owned by NPC are listed in Table 2-11 on the next
page. Table 2-12 lists the fossil generation resources located within the Sierra
system but not owned by the utility, and Table 2-13 lists the renewable generation
resources within the Sierra system but, again, not owned by the utility.
2-11 Table
Nevada Power Company
Fossil Generation Resources
Plant Name # of SPPC Cap Operating
County Units Type (MW) Status Notes
Mohave 2 Coal 196 In service  SCE Co-owner
Clark Steam Base load Emission problem
Navajo 3 Coal 255 In service  SRP Co-owner
Arizona Steam Base load and operator
Reid Gardner 4 Coal 580 In service
Clark Steam Base/Peak
Clark 10 Gas Steam 688 In service
Clark Combined Cycle B/I/P
Sunrise 2 Gas 149 In-service  Lease - tolling
Clark Comb. Turbine Peaking
Sunpeak 1 Gas 222 In service  Lease - tolling
Clark Comb. Turbine Peaking
Harry Allen 1 Gas 72 In service
Clark Comb. Turbine Peaking
Chuck Lenzie 2 Gas 1200 Proposed  Former Duke Plant
Clark ' Combined Cycle Basel/inter. =~ 2006 ‘
Harry Allen 4 1 Gas 80 Proposed
Clark Comb. Turbine Peaking 2006
Harry Allen 1 Gas 520 Proposed
Clark Combined Cycle Base/Inter. 2007
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NPC-owned facilities include the Mojave, Navajo, Reid Gardner Power Plant, Clark,
Sunrise, Sun Peak and Harry Allen Power Plants. All of these plants are in Clark
County with the exception of Navajo Generation Station, which is located in north
central Arizona. NPC also receives an allocation of power from Hoover Dam,
through the Colorado River Commission, which is a Nevada state agency. Finally,
NPC purchases the remainder of its power needs with a mixture of long-term
contracts and short-term purchases in the wholesale market. In all, a little more than
3,000 MW of power in southern Nevada are committed to NPC.

NPC purchases electricity mostly from other utilities and non-utility generators.
Electricity purchased from other utilities usually comes into NPC’s system at Harry
Allen Substation from Utah (Red Butte Substation), at Crystal Substation from
Arizona (normal entry pathway for power from Navajo Generating Station), or at the
complex of NPC substations south of Las Vegas generally referred to as “Mead” from
California and Arizona (various substations). These imports are discussed under the
Transmission System subsection below.

Electricity purchased from non-utility generators may come in through these same
gateways, but some are already located within the NPC transmission system. The
latter include Reliant's Eldorado Plant, Black Hills’ Las Vegas Cogen I, the Reliant
Big Horn Plant, Mirant's Apex Station, and Pinnacle West Energy’s and Southern
Nevada Water Authority’s Silver Hawk Plant, all located in Clark County. There are
also several fossil generating facilites under construction or conducting permitting
activities. These potential sources include NPC’s Chuck Lenzie, Harry Allen 4, and
the Harry Allen expansion power plants, as well as non-utility generators planned at
Diamond Power’s Ivanpah, Vidler Water's Toquop, and Sempra’s Copper Mountain
Power Stations.

The Mohave Generation Station and the Navajo Generation Station were built by
NPC in cooperation with other entities, with NPC'’s portion constituting 451 MW, or
17%. NPC’s Hoover Dam allocation is 235 MW or 9%, although all 235 MW are not
always available. In additon, NPC maintains long-term cogeneration qualifying
facilities contracts totaling 305 MW, or 11%. NPC’s remaining electrical needs are
met through a combination of long-term, short-term, and uncommitted, out-of-state
and merchant power purchases.
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2-12 Table

Nevada Power Company

In-System Resources — Privately Owned

Plant Name SPPC Cap Operating

County Units Type (MW) Status Notes

CHP Facilities Gas 305 In service  Qualifying
Clark Cogeneration ** Facilities
Hoover Dam Hydro 235 Inservice  Contract with
Clark ** CRC

Eldorado Gas 400 Inservice  Reliant

Clark Combined Cycle Intermed.

LV Cogen 2 Gas 230 In service  Black Hills
Clark Cogeneration Base load Under contract
Big Horn Gas 500 In service  Reliant

Clark Combined Cycle Base/lInter. Under contract
Apex Gas 500 In service  Mirant

Clark Combined Cycle Base/Inter. Under contract
Silver Hawk Gas 500 Inservice  Pinnacle West &
Clark Combined-Cycle Base/Inter. SNWA

lvanpah EC Gas 500 Proposed  Diamond Power
Clark/Nye Combined Cycle Basel/Inter.

Toquop EC Gas 1100 Proposed Vidler Water
Clark Combined Cycle Base/Inter.

Copper Mtn Gas 480 Proposed  Sempra/Reliant
Clark Combined Cycle Base/Inter.

** Qualifying facilities are typically listed as “non-dipatchable” rather than as base, intermediate or peaking
type generators; also, power from Hoover is allocated to CRC, and then passed to NPC. Importantly, the
capacity is not always available and must be scheduled, based on the operating limitations of the dam.

The amount of transmission required to meet load depends on the amount of in-state
merchant generation contracted to the utility. The chart shows the minimum amount
of transmission needed (in that it assumes all in-state merchant generation is
contracted to NPC) and the maximum amount of transmission needed (assumes no
in-state merchant purchases).

The amended NPC resource plan calls for the company to complete the 1200 MW
Lenzie Plant in 2006, build a new 520 MW combined cycle gas—fired plant in 2007
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and a coal-fired plant in 2011. As a result, the fraction of load supplied by NPC
generation is projected to move up sharply from less than 45% today, to well in
excess of 55% in 2013.

Renewable Generation

Currently, NPC does not own any renewable generation. It has chosen to serve its
load and meet its Renewable Portfolio Standard (RPS) statutory requirement by
entering into long-term contracts either directly with renewable developers, or with
Sierra Pacific to obtain renewable energy credits. Currently, the only operating
renewable facilities are solar photovoltaic (PV) installations. NPC is moving strongly
to increase the number of installations. It has concluded contracts with Your
Vitamins, Inc. and with PowerLight Corporation to obtain renewable energy credits
(RECs) from their respective commercial installations, and a large number of
residential, commercial and public sector PV installations, together amounting to
nearly 1 MW.

NPC also has a contract with Solargenix Energy, which calls for the delivery of
energy from a 50 MW concentrating solar facility to be built in the Eldorado Valley.
Construction is expected to begin in early 2005. While the unit is listed in Table 2-13
as non-dispatchable, part of the original Solargenix proposal would include storage
and some level of dispatchability during peak days.

2-13 Table
Nevada Power Company
Renewable Generation Resources — Privately Owned

Plant Name # of SPPC Cap Operating
County Units Type (MW) Status Notes
Boulder City 1 Solar 50 Proposed  Solargenix
Clark Concentrating  Non-disp 2006 Under Contract
Roof-top 1 Solar In service  Vitamins, Inc.
Clark Photovoltaic  Non-disp REC Contract
Roof-top 1 Solar Proposed  PowerLight

~ Clark , Photovoltaic  Non-disp ‘ REC Contract
Var. Roof-top >200 Solar ~1 Proposed  AB 431 & 429
Clark Photovoltaic Non-disp

The balance of NPC'’s electrical needs (the difference between 5,806 MW of demand
and the 3,541 MW of owned and contracted power) is met through a combination of long-
term, short-term, and uncommitted purchases, as outlined above.
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2-14 Table
Nevada Power Company
Loads & Resources Table

Rating 2005 2010 2015 2020
Forecasted System Peak 5184 5773 6256 6706
Reserve Margin 622 693 751 805
|[Required Resources 5806 6466 7007 7511 |
MW
|Owned Resources (Table 2-11) 2162 2176 3071 4542 5520 |
Mohave 196
Navajo 255
Reid Gardner 580
Clark 688
Sunrise 149
Sunpeak 222
Harry Allen 1 72
Harry Allen 4 50
Harry Allen - Expanded 520
Chuck Lenzie 1200
Other New Generation 0
DSM Programs 9
[Internal Resources (Table 2-12) Note 1 865 540 540 540 |
Qualifying Facilities 305
Hoover 235
Eldorado 400
LV Cogen Il 230
Big Horn 500
Apex 500
Silver Hawk 500
Ivanpah 500
Toquop 1100
Copper Mountain 480
Renewable Resources (Table 2-13) Intermitent Resources not included
Boulder City 50
Solar Roof Installations 1
External Contracts 500 0 0 0
Planned Purchases 2265 2855 1925 1451
| Total Purchases 3630 3395 2465 1991 |
|Available Resources 5806 6466 7007 7511 |
Transmission Capacity 3794 4124 4124 4124
Transmission Commitments 0 0 0 0
Net Import Capability (Native Load) 3794 4124 4124 4124
[Required Imports 0 0 0 'L

Note 1: NPC contracts include partial capacity in some of the facilities listed; the addition of new units is also
anticipated over the 15 years covered by the table.
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NPC, as the control area operator, is charged with making real-time decisions about
how much of its own generation should run, how much electricity should be purchased from
generators internal to the system and how much should be imported. Imports are discussed
below. A copy of NPC’s Loads and Resources Table from its Resource Plan filing with the
PUC is included in Table 2-14.

Transmission System

The NPC transmission system is composed of three major interties that connect it to
neighboring utilites. These interconnections generally allow for transfer of energy among
many utilities in the western interconnection. The specifics of each of our interties are listed
below:

2-15 Table
Nevada Power Company
Transmission Interties & Design Capacities

Rating Cap in/out

Intertie Control Area (kV) (MW) Notes
NPC to Eldorado = Mead/ McCollough 230 2400/1800
Valley Eldorado/Mkt Place
NPC to Navajo Crystal to 500 & 950/950
Navajo 230
NPC to Utah Harry Allen to 345 300/300
PacifiCorp

NPC to Eldorado Valley — this interconnection is composed of ten 230 kV lines
extending from the Las Vegas Valley to the following series of substations all located
in the Eldorado Valley: Mead, McCullough, Eldorado, and Marketplace. These lines
are capable of 2400 MW of import to and 1800 MW of export from the NPC system.
NPC’s shares of Mohave and Hoover use these lines. This Intertie is by far the
largest in the NPC system.

NPC to Navajo, McCullough (via the Crystal Tap) — The Crystal Tap allows for the
transfer of 950 MW from the Navajo 500 kV system into or out of the NPC system.
The Crystal Tap is composed of a pair of 500/230 kV step down transformers and a
pair of 230 kV phase regulating transformers.

NPC to Utah — The Red Butte to Harry Allen line is a 345 kV line running from the
Las Vegas Valley to PacifiCorp’s southern Utah system. This line is rated for 300
MW of transfer in both directions.
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2-1 Figure
Nevada Power Company
Transmission System
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Energy Efficiency/Conservation Opportunities

In completing an integrated resource plan, Nevada utilities are required to treat
energy efficiency and energy conservation as if they were potential generation resources.
This is a reasonable approach because it treats avoided consumption as if it had been
actual consumption supplied by an internal generator. Also, there are generally two types of
consumption to be avoided: energy consumption and peak capacity consumption. The two
are broken out and treated differently because the costs associated with energy and
capacity are different and they are billed differently to larger customers.

The Nevada Power system has a low load factor, one of the lowest in the nation,
meaning that the difference between peak energy demanded (peak capacity) and the least
energy demanded is quite large. The NPC system has a load factor of less than 45 percent,
meaning that the minimum energy demanded is well less than half of the peak energy
demanded. This is important because it follows, then, that it will be important to reduce the

2005 Nevada Energy Status Report Page 31



Office of the Governor Nevada State Office of Energy

peak-load demand. Accordingly, NPC'’s energy efficiency and conservation programs are
and should be aimed at reducing both overall energy consumption and peak demand.

In the future this relationship between peak demand and minimum demand without
positive intervention is expected to degrade. First, as noted earlier, declining load factor has
been the trend. Also, this will occur because NPC'’s largest and most flexible customer in
terms of ability to shed load at peak times — Southern Nevada Water Authority — has shifted
much of its load to the Colorado River Commission, as permitted by SB 211 (2001
Legislature). While NPC has moved strongly to increase the fraction of energy supplied
from its own generation, those efforts are not relevant to the system load factor. Aggressive
load management is needed to change system load factor. The payoff for success in this
endeavor is quite high; for every reduction of 80 MW in peak demand, NPC and its
ratepayers will avoid the cost of a combustion turbine power plant — roughly $40 to $50
million of capital cost.

Total System Capacity
Imports

The Nevada Power Company Transmission system is capable of importing
approximately 3,800 MW of supply. As noted in the Sierra discussion, this number is
governed by the system ability to survive the loss of its single largest element,
although Nevada Power's system is not nearly as sensitive to import path as was
Sierra’s.

Exports

The NPC system is currently capable of exporting more than 2,000 MW. However
this number is limited when generation resources are committed to serve control area
load.

Special System Constraints

Roughly 65 % of the energy required on peak in the NPC system can be imported.
The other 35% must be generated internally. This condition, where a geographical
portion of a utility’s control area must have internal generation resources available to
ensure reliable service due to transmission import limitations, is called a “load
pocket.” The NPC load pocket, as a function of total load served, is much smaller
than the Sierra load pocket. ' '

Planned Additions and Retirements
Generation

It is very likely that the Mohave Generating Station in Laughlin will need to shutdown
in December of this year. While NPC owns a 196 MW share of the facility, Southern
California Edison operates it. The reason for the shutdown is the failure of the facility
to meet environmental emission limitations related to opacity. Mohave has also been
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at the forefront of controversy regarding the effect its emissions may have on visibility
at the Grand Canyon.

NPC is in the process of constructing the 1,200 MW Chuck Lenzie Generating
Station, a partially completed, two-unit, combined cycle, natural gas power plant
purchased from Duke Energy. Both units should come on line during 2006.

NPC is also in the process of constructing the 80 MW Harry Allen 4 Power Plant, a
peaking unit expected to come on line in 2006

NPC has an additional 520 MW combined cycle, natural gas power plant scheduled
for completion in 2007, also on the Harry Allen site. This plant was included in the
resource plan before the purchase of the partially completed Duke plant.

Finally, NPC has a 1200 MW coal plant scheduled to come on-line in the 2011 time
frame. This reflects the company’s determination that it will need base load power at
that time, but details on siting and construction are not finalized at this time. Early
planning placed the facility in White Pine County; if that continues to be the plan, it
will be necessary to construct a transmission line from the plant to the NPC control
area. This is an expensive proposition, but as noted both the Sierra and the NPC
transmission discussions it has significant benefit for Nevada ratepayers in the north
and south.

Transmission & Distribution

The Centennial Project is a 500 kV system interconnected at Crystal, Mead, and
Northwest Substations. The project also included a transmission line from the Big
Horn Power Plant to the Stateline Generation site. As planned, it will provide 3000
MW of transmission service from the Harry Allen and Crystal Substations to the
Eldorado Valley. Delays in the construction of a number of the power plants that
purchased capacity on the new transmission facilities have delayed the completion of
the Centennial Project. The Big Hom line was completed in 2002 and the line
between Northwest and Crystal Substations was completed early in 2003, but the
remainder of the project is scheduled for completion in 2007.

The rate at which NPC is required to build out its distribution system to accommodate
population growth is quite unprecedented. Demand for new and upgraded
distribution facilities is the highest in the west (on a percentage basis); last year NPC
set more than 40,000 new meters (a common measure of distribution growth). This
places an exceptional demand on the utility’s capital resources, and typically causes
the utility to be behind the curve in recovering its true costs in rates.
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Resource Adequacy

Near-Temm

The resources that Nevada Power has that are potentially available to meet its load
in 2005 include the 2,700 MW of generation dedicated to native load, the 3,794 MW
of import capability, and 1780 MW from the Black Hills, Apex, Big Horn and Silver
Hawk facilites. Nevada Power's peak load, if higher than normal temperatures
prevalil, is projected to reach 6440 MW (including a 12% reserve capacity) in 2005.
Thus the transmission and merchant generation exceeds the uncommitted capacity
by a safe margin. However, as with Sierra, available capacity does not necessarily
mean secured energy. Reserve margins in the southwest could become tight during
peak summer periods if several unfavorable regional events occur. Perhaps the
most severe of these circumstances is continuing or deepening drought in the upper
Colorado River basin so that power from the Glen Canyon Dam is threatened or
curtailed, although this is not a likely situation during the next two or three years. In
such circumstances it is possible that Hoover Dam would also be threatened.

Long-Term

The completion of the first two phases of the Centennial project, the construction of
the solar project currently under contract, and the on-going construction of the Chuck
Lenzie, Harry Allen 4, Harry Allen combined cycle, ivanpah, Copper Mountain and
Toquop power plants should ensure an adequate supply of resources located within
the Nevada Power control area.

With the completion of the third phase of the Centennial Project, a large number of
opportunities become available to Nevada Power. First, NPC will have the most
important elements in place to complete a line from the Gonder area to the southern
system. This, of course, links the two systems, bringing increased operational
flexibility and cost effectiveness, access to Nevada renewable generation located
mostly in the north, and periodic access to low cost power from the Pacific
Northwest. '

For many years it has been apparent that transmission system upgrades throughout
the western interconnection offer the potential for significant savings to ratepayers.
This was the basis for the federal push to set up regional transmission organizations
(RTOs). For the most part, new RTO efforts have remained dormant, as states and
FERC have tried to establish effective working relationships on issues such as
market monitoring, resource adequacy, and transmission siting. At the end of 2004,
a number of interstate transmission initiatives have been described, if not unveiled.
The completion of the last phase of Centennial will allow, but not guarantee, Nevada
a place at the table as these new projects go through their planning and development
cycles. Two of these initiatives have the potential of being particularly beneficial.
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In addition, interstate transmission projects that address bottlenecks outside of the
NPC system could help increase reliability. The major bottlenecks affecting Nevada
Power customers include:

e Congestion from Palo Verde to Mead. This is important because Palo Verde is
a major trading hub in the western interconnection and improved access to Palo
Verde would likely bring reduced power costs to Nevada.

e Insufficient transmission capacity from Utah to NPC’s system. This is also
important because it is likely that there will be major power flows from areas with
coal resources, like Utah and Wyoming, into the California market. By ensuring
capacity upgrades to these regions, Nevada will preserve its ability to select the
most cost effective options for base load power.

These specific points of congestion are worth noting as we consider how new
transmission might benefit Nevada. As discussions proceed at the Western
Governors Association and its energy organization, the Western Interstate Energy
Board, about transmission options it will be important to keep these congestion points
in mind. It is also likely that much will depend on exactly what the Congress decides
to do about an energy bill during the current session.

Resource adequacy will be further protected by conservation and demand side
management policies. The $12 million allocated by Nevada Power to DSM and
conservation programs is an important step. As these programs take hold and as the
State, Clark County and Henderson conservation efforts further expand, NPC
ratepayers should be able to expect a sharp decrease in the rate at which peak
demand grows.

As with Sierra, this brings us back to the central place held by the resource planning
process in Nevada. The question of how best to meet the resource needs of
southern Nevada is an open question and the proper venue for addressing and
resolving that question is in resource planning proceedings before the PUC. The
combination of fossil generation, renewable energy generation, distributed
generation, intrastate transmission, interstate transmission, conservation and
demand side resources that best meet the public interest of Nevadans is technically
complex and the PUC is staffed with the technical experts required to fairly adjudicate
these issues. This topic is discussed more in Chapter 6.

Regional Considerations

Regional Organizations

NSOE and the PUC, along with colleagues from the Consumer Advocate’s office and
the electric utilities are called upon to engage their counterparts in other western states on
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electricity and natural gas issues. Much of the interaction among the states is directly in
response to a greater willingness of the Western Governors Association to assert the
interests of the western states in response to federal intentions to compromise those
interests by proposing to exercise greater direct authority in western markets. In responding
to the governors’ directions, a fairly large number of organizations have emerged to perfomn
analyses, communicate with Congressional Delegations, and basically formulate a cogent
position for the western states. These organizations are identified in the following
paragraphs.

Westem Govemors Association (WGA)

The WGA is a forum established by the governors to explore and act jointly on issues
of mutual interest or concern. Recent WGA activities include environmental issues
(for example, joint action on the status of listing the sage grouse as an endangered
species) and several energy issues. Energy issues are generally addressed by the
WGA directly or through the Western Interstate Energy Board. The WGA has
chosen to deal with the Clean and Diversified Energy resolution directly (this is the
resolution that calls for the building of 30,000 MW of “clean and diversified energy”
and the 20 percent improvement of energy efficiency by 2020).

Westem Interstate Energy Board (WIEB)

The WIEB is a non-profit organization established to implement some of the energy
initiatives of the WGA.. Issues that fall within the purview of WIEB include activities
related to (1) the Western Interstate Nuclear Compact, (2) the WGA protocol on
transmission siting in the west, (3) a series of activities related to operational
transmission issues and regional transmission organizations, and (4) actions taken to
unify resource adequacy assessments, a role that has been delegated to CREPC.

Committee on Regional Energy Policy Coordination (CREPC)

CREPC functions in concert with WIEB and is active in carrying out several WGA
initiatives. These include a very substantial effort to determine electric resource
adequacy for the west. In connection with its work on electric adequacy, it soon
became apparent that in order to determine electric resource adequacy, it was
necessary to determine natural gas resource adequacy. These parallel efforts are
underway with considerable assistance and participation by the California Energy
Commission. CREPC is also active in coordination with FERC on market monitoring
and, through a subgroup called SSG-WI, efforts to coordinate transmission planning
among the western states and the nascent RTOs.

Seams Steering Group — Westem Interconnection (SSG-WI)

When it seemed likely that it would not be possible to create a single regional
transmission organization in the western interconnection, CREPC members created
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SSG-WI to coordinate operational issues at the boundary of the RTOs that appeared
to be forming or had already been formed. These RTOs include (1) the California
Independent System Operator in California (CAISO), (2) GridWest, which formed
from RTO West in the Pacific Northwestern states — but including Nevada, (3)
WestConnect in the desert southwestern states — but potentially including Nevada
Power, and (4) a group of Rocky Mountain states that did not have a widely accepted
name or acronym. In the absence of a national energy bill it is likely that federal RTO
policies will be unclear, and that RTO development (other than at the CAISO) has
gone about as far as it can. This leaves SSG-WI effectively without a mission.

Westem Electricity Coordinating Council (WECC)

The WECC is an association of control area operators in the western interconnect.
Its members generally perform highly technical analyses related to the design and
operation of the interconnected electric system in the west. In recent years, the
association has opened its membership to regulators and state policy makers, but
the essential function of the organization — establishing and enforcing voluntary
reliability standards among utilities and electric service providers — remains much the
same. WECC also makes widely quoted forecasts of resource adequacy, but has
been criticized for not insisting on uniform criteria from its member utilities.

Reserve Margins

The Western Electric Coordinating Council (WECC) approved a resource adequacy
forecast at its October 2004 meeting. The demand forecasts and supply resources included
in the analysis are based upon data through 2003. The WECC modeling effort uses data for
all of the western interconnection that includes all of the far western, southwestern and
intermountain states. Links to the WECC report and to other regional adequacy reports is
provided in Appendix IV. It is important to note that the failed 2004 National Energy Bill
called for incorporating the WECC function into the federal regulatory structure and requiring
that current voluntary reliability standards be made mandatory with the potential for fines
when standards are violated. ‘

The WECC breaks the western states into 4 sub-regions and breaks the sub-regions
into 24 zones. The strength of the WECC model is that it provides a summary of projected
loads and resources for the entire western interconnection using the most recent data
available. While the WECC model does consider transfer capabilities between zones, its
weakness is that it is not designed to perform any sophisticated analysis of transfer
limitations involving simultaneous flows or loop flows in the 4 sub-regions. Therefore, while
the model is useful for gaining a general understanding of Nevada's regional resource
adequacy outlook, it cannot be relied upon as the “final answer.” Modeling efforts by Sierra
Pacific and Nevada Power, supply plans filed by the utility with the PUC, and the critique of
those models and the supply plans in proceedings before the PUC must be relied upon for
getting a more realistic look at Nevada’s resource adequacy. The electric utilities and the
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PUC both purchased access to the Henwood model so that both the utility and its regulator
would have access to a west-wide dynamic model that would help optimize resource
planning decisions.

Electric Service Providers

Nevada’s rural areas and small cities are served by three types of electric service
providers: rural electric cooperatives, municipal utilities and general improvement districts.
Rural electric cooperatives are chartered under federal laws associated with the Rural Utility
Service, the successor agency to the more widely know Rural Electrification Administration.
Municipalities and improvement districts are chartered under state law, NRS 710, Utilities
Owned by Local Governments, and NRS 318, General Improvement Districts, respectively.
All of these providers are self-regulated and either owned by their members/customers or
are accountable to them at the ballot box.

Retail Electric Service Providers

Rural Electric Cooperatives
Hamey Electric
Headquartered in Burns, OR, Harney serves customers in north-central Nevada. Its
highest peak load was 57 MW and it supplies approximately 183,000 MWh annually.
Mount Wheeler Power

Headquartered in Ely NV, Mount Wheeler serves 6,657 northeastern Nevada
customers in Elko, White Pine, Eureka, and Nye Counties, as well as three Utah
counties. Its highest peak load was 34 MW and it supplies approximately 188,000
MWh annually.

Penoyer Valley Electric Cooperative

Headquartered in Rachel, NV, Penoyer Valley serves customers in southeastern
Nevada. Its highest peak load was less than 1 MW and it supplies approximately
1,000 MWh annually.

Plumas-Sierra Rural Electric Cooperative

Headquartered in Portola CA, Plumas-Sierra serves customers in California and
Washoe County, Nevada. Its highest peak load was 25 MW and it supplies
approximately 147,000 MWh annually.
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Raft River Rural Electric Cooperative

Headquartered in Portland, OR, Raft River serves customers in Idaho, Utah and
extreme northeastern Nevada. Its highest peak load was 75 MW and it supplies
approximately 278,000 MWh annually.

Surprise Valley Electric

Headquartered in Alturas CA, Surprise Valley serves customers in California and
northwestern Nevada. Its highest peak load was 33 MW and it supplies
approximately 122,000 MWh annually.

Valley Electric Association, Inc.

Headquartered in Pahrump, NV, Valley Electric serves 15,495 customers in southern
Nevada, west of Las Vegas, in Nye, Esmeralda, Clark and Mineral Counties. Its
highest peak load was 89 MW and it supplies more than 402,000 MWh annually.

Wells Rural Electic

Headquartered in Well, NV, Wells Rural Electric serves 5,529 customers'in
northeastern Nevada, in Elko County. Its highest peak load was 89 MW and it
supplies more than 643,000 MWh annually.

Municipal Utilities
Boulder City
Boulder City Utilities serves the citizens of Boulder City, southern Clark County. Its
highest peak load was 51 MW and it supplies more than 163,000 MWh annually.
Caliente
Caliente Utilities serves the citizens of Caliente, south-central Lincoln County. Its
highest peak load was 3 MW and it supplies slightly less than 10,000 MWh annually.
Fallon
Fallon Utilities serves the citizens of Fallon in western Churchill County. Its highest
peak load was 15 MW and it supplies slightly more than 65,000 MWh annually.
Pioche
Pioche Utilities serves the citizens of Pioche in east-central Lincoln County. Its
highest peak load was 2 MW and it supplies approximately 7,500 MWh annually.
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General Improvement Districts
Alamo Power District # 3

Headquartered in Alamo, NV, Alamo Power District # 3 serves customers in Lincoln
County. Its highest peak load was 3 MW and it supplies approximately 11,000 MWh
annually.

Lincoln County Power District # 1

Headquartered in Caselton, NV, Lincoln County Power District # 1 serves 824
customers in Lincoln County. Its highest peak load was 16 MW and it supplies more
than 72,000 MWh annually.

Overton Power District # 5

Headquartered in Mesquite, NV, Overton Power District # 5 serves 9,343 customers
in eastern Clark County. Its highest peak load was 74 MW and it supplies more than
366,000 MWh annually.

Wholesale Electric Service Provider
Colorado River Commission (CRC)

The Colorado River Commission is a Nevada state agency. It is registered with
FERC as a scheduling coordinator and is responsible for accepting and distributing
power from Hoover Dam, as well as providing power for the Southern Nevada Water
Authority and its associated water utilities, Nevada Power Company and a specific
list of industrial customers located near Hoover Dam.
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Chapter

3 Natural Gas Assessment

Natural gas is moved from production areas in central-southwestem states, Rocky
Mountain states and westem Canada, via interstate pipelines to three types of customers:
“sales” customers (residential, commercial and sometimes industrial), ‘transportation”
customers (generally commercial and industrial customers), and power generation
customers. Sales customers receive gas from a Local Distribution Company (LDC) and
typically pay a bundled price for the gas service they use. Transportation customers buy
their gas commodity and gas transportation separately. They are usually large customers
who may take gas from the LDC or directly from an interstate or intrastate transmission
pipeline. Electric utilities and merchant power plants are the only major power generation
customers, although some combined heat and power (CHP) installations or self-generating
customers also need to take gas at the higher pressures needed for electric generation.

Natural Gas Fundamentals

Natural gas was known as the “perfect fuel” some 25 years ago because it was
reasonably available and transportable, and it was virtually non-polluting in the eyes of 1980 v
regulators and consumers. It was so perfect, in fact, that it was assumed to be in short
supply and considered too valuable to be used to generate electricity. It was used as a
heating fuel and as a feedstock in industrial processes. In such a world, the principal short-
term variable was the weather; so, if suppliers could simply have enough storage to get
through two or three weeks of unseasonably cold weather, natural gas prices would remain
reasonably stable. As things turned out, this was generally the case. There were a few
spikes, but after the mid-1980s natural gas prices typically hovered around $2.00 per
mmBTU (million BTUs) and the spikes that did occur were relatively small and short-lived;
that is, untii about 1999 to 2000. During the 1990s abundant gas supplies and
environmental benefits had all but removed the tacit proscription on natural gas powered
electric generating stations. The concept of savings derived from electric deregulation also
had become very popular in the middle of the previous decade.

Electric deregulation brought significant uncertainty to the relatively stable natural gas
markets. It did this in two ways. First, the potential for substantial profits in electric markets
caused a building boom in natural gas powered generators — the least expensive and fastest
way to acquire electric capacity. In order to finance such plants, builders needed to assure
investors that they had sufficient quantities of natural gas to power the plants being built. To
do this, builders needed options on natural gas supplies to match the operating cycles of
their new plants. This, in tun, ushered in a new and unprecedented level of speculation in
natural gas futures, making it harder and more expensive to obtain forward gas contracts to
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fill all of the other uses for natural gas and for the existing natural gas powered electric
generators. Second, natural gas electric power plants are relatively expensive to operate
but easy to startup and shutdown. As a result, natural gas plants are often “on the margin”;
that is, they are the plants that have the least predictable operating cycle. Therefore, the
amount of fuel — natural gas — they need to operate is the most uncertain, which again
introduces uncertainty and an opportunity for arbitrage.

Today, the natural gas companies in Nevada, Southwest Gas Corporation
(Southwest) and Sierra Pacific Power Company (Sierra, once known as WestPac), have
adequate supplies of natural gas. Reno and much of the |-80 corridor in the north and Clark
County in the south have sufficient access to natural gas commodity, as well as capacity for
some additional growth in demand. Generally, those areas that are un-served with natural
gas, such as Mesquite and Pahrump, would benefit substantially if it could be made
available to them. Other areas, such as Elko, see future economic development tied to
increased access to natural gas.

While natural gas utilities are no longer required to file integrated resource plans, they
do file Gas Supply Plans. These documents provide both an historical look at purchases in
the previous regulatory year and a forecast for the coming year and beyond. Table 3-1
shows natural gas consumption during the past six years for both of Southwest's systems
and for Sierra. Importantly, nearly all of the variability occurs in natural gas used for electric
generation. For example, comparing 1999 to 2003, the last year for which we have
complete data, 88 percent of the increase in gas consumption came from electric power
plants. It is also significant that the amount used for electricity generation is not necessarily
predictable. Note, for example, that during the year 2000 — the year of the western energy

3-1 Table
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crisis — more natural gas was used than any previous or subsequent year, with the possible
exception of 2004. As of the date of this report, it looks like more gas will be used in 2004,
but there are also more than 2000 MW of new gas generators compared with year 2000.

An LDC typically purchases gas on one month or multiple month contracts. These
contracts specify a daily volume of gas, but may have certain options available to the
purchaser or the supplier. Gas may also be purchased such that a minimum and maximum
take is specified, so-called “swing contracts.” This allows the LDC some flexibility when the
weather or other conditions cause the forecast to be off for the day. Gas may also be
purchased on the spot market for a day or for multiple days. LDCs have purchasing
strategies that ensure a base amount of gas is purchased to cover loads that are constant
and swing contracts to cover normal variations in weather driven gas demand. They also
use the spot market to buy or sell commodity on days when it is economically advantageous
to do so. Unlike electricity, natural gas deliveries can be somewhat flexible, and may be
slowed down by “packing” transmission and distribution pipes, or speeded up by drawing
down commodity in pipelines. The amount of gas requested in a contract is called a
“nomination.”

The purchase and delivery of natural gas involves arrangement for both the
commodity, natural gas in a specific number of million BTUs (mmBTU), dekatherms (ten
therms), or million standard cubic feet (mmscf) over a given time period; and the
transportation of that gas from the point of purchase generally to the utility’s “city gate.” The
city gate is the point where an LDC's system connects to an interstate or intrastate pipeline.
Also, the three units of gas volume (and therefore, energy) measurement are very close to
the same quantity of gas and are sometimes used interchangeably.

Southwest's and Sierra’s supply for northern Nevada typically come from four basins:
the Rocky Mountain, British Columbia, Western Canadian Sedimentary, and Saskatchewan
Basins. These basins and their nominal basin delivery points; Opal, Sumas, and Kingsgate
(Alberta and Saskatchewan), respectively; are shown in Figure 3-2. Southwest's supplies
for southern Nevada typically come from the Wyoming Thrust Belt and Green River (Rocky
Mountain), San Juan, Anadarko, and Permian Basins. In general the production of natural
gas from Canadian and northern US basins is increasing or steady, while production from
the basins located primarily in New Mexico, Oklahoma, and Texas is declining.
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3-2 Figure
Interstate Pipeline and Basin Supplies to
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Southwest Gas Corporation

Southwest serves both the northern and southern parts of Nevada and, similar to the
physical situation with electricity, the two systems are not interconnected within the state. In
the northern Nevada service territory, Southwest serves the following counties: Carson City,
Churchill, Douglas, Elko, Eureka, Humboldt, Lander, Lyon, Nye, Pershing, Storey and
Washoe. In the southern part of the state, Southwest serves Clark County.

Natural Gas Supply and Transmission

Southwest's northern Nevada service territory receives natural gas by way of the
Northwest and Tuscarora interstate pipelines that draw gas from the four basins noted
above, as well as the San Juan basin. Northwest delivers that gas to the Idaho-Nevada
border where the Southwest owned Paiute Pipeline receives the gas and delivers it to
northern Nevada customers through pipelines and “laterals.” Figure 3-3 shows the five
maijor laterals that deliver natural gas to Elko, Reno, Carson City (2), and Fallon as well as a
number of other communities along the various routes. Strategically located compressor
stations along each major pipeline establish the flow of gas in these pipelines. A portion of
nearly all natural gas shipments is used to provide power to these compressors.

Within the last two years, Southwest and Sierra agreed to interconnect their two
pipelines, Paiute and Tuscarora, respectively, near Wadsworth, Nevada in Washoe County.
This decision, coupled with the accompanying capacity expansion of the Tuscarora Pipeline,
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allows Southwest and Sierra operational flexibility in times of unusual demand or supply
interruptions. It also allows Sierra to avoid, at least in part, the use of LNG processing
facilities near Lovelock. The LNG plant is designed to provide peaking service during times
of extremely cold weather.

Southwest's southern Nevada service territory receives natural gas by way of four
interstate pipelines, including the Kern River (actually, two roughly side-by-side pipelines,
except in the Las Vegas Valley, one added in 2003), El Paso and Transwestern pipelines.
The combined Kern River Pipeline passes through Las Vegas, where it interconnects with
the Southwest system. They then move on into California and merge with the Mojave
Pipeline to form the Kern-Mojave Pipeline, which serves southern California customers. The
El Paso and Transwestern pipelines both pass south of Las Vegas, but provide natural gas
to the Las Vegas area with laterals owned by Southwest. Both of these pipelines terminate
at the Topock Compressor Station in Topock, Arizona from which natural gas is delivered
into California. For the most part, these pipelines draw from the Permian, Anadarko and
San Juan basins, while the Kern River pipelines draw primarily from the Rocky Mountain
basin. This provides some degree of fuel diversity for the Las Vegas area and likely
contributes to a relatively small basis differential (the difference in commodity price between
the two basins).

3-3 Figure
Southwest Gas
Paiute Laterals

Interconnectio
Tuscarora Pipgline

During the biennium, the Consumer Advocate in the Attorney General’'s office was
able to obtain a large judgment, relative to services rendered to Southwest Gas and the cost
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of electricity during the western energy crisis, against the El Paso interstate pipeline
company. Detailed information about the settlement has been included in Appendix V.

Special System Constraints

During the last biennium, the two most important constraints in the Southwest system
were addressed. New Kern River capacity to the valley has provided the physical ability
needed to keep up with customer demands, largely residential, in Southwest’s LDC in
southern Nevada, and also meet the demands for industrial growth and the new natural gas
electric generating stations in the south. The other constraint faced by Southwest in the
north was the inability to substantially increase supplies down the Paiute Pipeline without
very significant investments. The interconnection with the Tuscarora Pipeline provides an
additional source of supply.

Southwest has no other significant physical barriers to meeting demands in northem
or southern Nevada. Like many gas companies, however, it has continued to experience
declining average gas usage by customers. This is positive in that it indicates greater
efficiency, but it also has ratemaking consequences that Southwest believes are harmful to
its shareholders.

Planned Additions and Retirements

There are no major additions to or retirements from the Southwest systems in
northern or southern Nevada over the next three years.

Sierra Pacific LDC

Sierra is the LDC in the Reno area, as well as nearby portions of Washoe and Storey
County.

Natural Gas Supply and Transmission

Sierra’s supplies typically come from four basins: the Rocky Mountain, British
Columbia, Western Canadian Sedimentary, and Saskatchewan Basins. These basins and
their nominal basin delivery points; Opal, Sumas, and Kingsgate (Alberta and
Saskatchewan), respectively; are shown in Figure 3-2, above. In general the production of
natural gas from Canadian and northern US basins is increasing or steady.

Sierra receives natural gas by way of the Northwest Gas Pipeline, an interstate
pipeline that draws gas from the four basins noted above, and potentially, from the San Juan
basin as well. Northwest delivers that gas to the California-Oregon or Idaho-Nevada border
where the Tuscarora Pipeline or the Paiute Pipeline receives the gas and delivers it to
northern Nevada customers through a mainline and several laterals. Figure 3-4 shows the
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three laterals that deliver natural gas to Empire, Hungry Valley and Wadsworth. Mainline
gas goes to Reno and the Tracy Power Plant. Strategically located compressor stations
along the Tuscarora pipeline establish the flow of gas in the pipeline. A portion of nearly all
natural gas shipments is used to provide power to these compressors.
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Within the last two years, Southwest and Sierra agreed to interconnect their two
pipelines, Paiute and Tuscarora, respectively, near Wadsworth, Nevada in Washoe County.
This decision, coupled with the accompanying capacity expansion of the Tuscarora Pipeline,
allows both Southwest and Sierra operational flexibility in times of unusual demand or
supply interruptions.

Special System Constraints

With the completion of the interconnection with Paiute last year and the low variability
in gas demand, compared with Southwest's southern territory, the Sierra system is
adequate to meet customer demands for the next several years. Sierra has made operating
adjustments, including the use of storage, swing contracts and the LNG processing facility
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that will allow it to respond to changes in customer demands, according to normal and
reasonably expected conditions.

Planned Additions and Retirements

~ There are no major additions to or retirements from the Sierra Pacific LDC system
over the next three years.

Natural Gas Adequacy

Natural Gas Prices

The concept of “adequacy” necessarily includes both the idea of availability of supply
and the idea of price. It is not adequate, for example, to have all the natural gas you can
possible use if it will cost $10.00 per dekatherm, or if the price is so highly variable that a
customer has no way of predicting what the gas will cost. High and/or uncertain costs are
major concerns for residential customers. Importantly, it is just as difficult for businesses
because price volatility often discourages businesses from making investments that could
provide more jobs, greater economic vitality and a more diverse base for Nevada’s state and
local governments.

Moreover, a critical strategic element of the Governor's CEPN is to ensure that
energy is available to Nevadans at reasonable and affordable prices. And, as with electricity
and petroleum products, the alternatives for putting downward pressure on prices are (1)
increase the supply, (2) decrease the demand, or (3) impose a regulatory structure that
results in decreasing prices.

Before going through these alternatives, it is important to ask whether the existing
supply-price condition results in natural gas “adequacy.” This begins by asking whether
North American exploration and development companies are finding new supplies of natural
gas. The basic answer to this first question is, “yes” — exploration companies continue to
drill wells. It is encouraging that new supplies are being located and developed, but it is
somewhat discouraging that the new sources are at best only able to offset the decline in
existing natural gas fields — at least in North America. This means that indigenous supplies
of natural gas are generally unable to keep up with demand increases.

Does that mean that natural gas prices will go up? The answer to this question also
is, “yes,” and indeed, the average price has gone up by more than 50% in the last two years.
Importantly, while volatility remains a problem, it is the average price increase that will be a
heavy burden for Nevada consumers. There are several reasons for the price increase,
certainly the expectation that North American supplies will be unable to keep up with
demand increases is a factor. It is also true that there is a link, economists call it a “cross-
elasticity,” between crude oil prices and natural gas prices — higher crude oil prices tend to
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increase the price of natural gas, a partial substitute fuel and feedstock — and that too has
had an effect on natural gas prices. Finally, the dramatic increase in demand by natural gas
fired electric generation has affected prices.

Will natural gas prices continue to escalate in the coming years? The answer to this
question is, “probably not,” at least not when compared to inflation. There will, of course, be
peaks and valleys, but a steady increase in price is unlikely for two reasons. First, as natural
gas prices rise, customers will simply use less. Residential customers will pay more
attention to insulation and appliance efficiencies when they buy a new house, will be more
willing to invest in appliance upgrades or heating system repairs in their existing homes, or
simply turn their thermostats down. Business customers will seek more efficient use of
natural gas, and when they see that prices are likely to remain at current levels for some
number of years, they will make business decisions about new investments that will improve
their overall profitability.

Second, the upper limit to natural gas price increases is practically set by the cost of
imported liquefied natural gas (LNG). This, of course, assumes that it will be possible to
establish ports that can off-load a sufficient number of LNG tankers to have an effect on
domestic prices. There will be substantial controversy on this subject, not only in Nevada,
because some — those persuaded by safety or environmental issues — will argue that we
can accomplish the same end by simply reducing demand for natural gas. Others — those
persuaded by the link between low-cost energy and business vitality (and jobs) — will argue
that LNG ports are a necessary risk if we are to maintain...well, adequacy.

In any case it is also important to point out that growing reliance on imported LNG is
similar in some respects to a growing reliance on imported crude oil. Both trends violate the
President’s call for decreased reliance on imported fuels, both trends result in Nevadans
sending more money out of state (and country), and both trends result in a greater need to
become involved in efforts to protect our supply of foreign fuels.

Returning to the original question, “Can we increase the supply of natural gas?” The
basic answer is probably, “no.” Nevada has no known reserves of natural gas and has no
ports that could be used to import LNG. Any action we would take to increase supplies
would need to be related to the actions of other western states, or of the federal
government. We simply have no direct control of the supply of natural gas.

“Can we then force a reduction in the demand for natural gas?” The answer is
probably unimportant because to accomplish this, it would be necessary for the state to
either increase the cost of gas artificially, for example with an energy tax, or to impose a
system of intrusive rules that would cause Nevadans to use less natural gas than they
otherwise would. Neither of these options is under consideration by the Governor or being
studied by NSOE.
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Besides, the most effective mechanism to reduce demand for natural gas is an
increase in the price and that has already been taken care of. Without this increase in price,
many consumers have been quite willing to buy new homes that are energy inefficient, or to
allow energy wasting behaviors to continue. It is possible that with the increase, consumers
will act differently and that demand will come down. It will be important over the next
biennium to measure how consumers respond to the price increases.

There is a relevant footnote to this section. Interestingly, Nevada’s two LDCs take
very different views about natural gas purchasing practices. Southwest Gas points out that
buying gas at the market price, whatever that might be, assures customers of the least gas
cost. Further, attempts to “beat the market” price are inherently risky, where the chances of
losing are just as great as the chances of winning. The consequence of this approach is gas
costs that tend to be more volatile for the utility and its customers. In response to these
concerns, Southwest's practices call for the purchase of about half of its expected gas
requirement at a fixed price; this has the effect of smoothing market volatility.

In the past, Sierra Pacific has taken the view that providing more certainty about the
cost of gas has value to customers and the utility, and therefore, it purchases gas using
options and other hedging tools. Both approaches have been found to be just and
reasonable by the PUC.

Energy Efficiency/Conservation Opportunities

Opportunities for energy efficiency and energy conservation with natural gas
generally come in three areas. One of the most interesting technically is the recovery of the
potential energy of high pressure gas through a pressure letdown system. The stored
energy in high pressure gas is often wasted by throttling or bleeding pressure down to the
lower operating pressure most home and small commercial systems use. Several
manufacturers now offer letdown turbines that capture this energy as electrical energy.

Another highly effective conservation measure comes from simply upgrading home
heating systems. In the northern part of the state, two of the most effective actions that can
be taken are to replace a home furnace with a new 90 percent efficient (or better) unit and to
have heating ducts sealed to prevent warm air from spilling into areas that do not need the
heat. Insulation, helpful in hot and cold climates, and automatic thermostats are also
effective in reducing the amount of natural gas expended for home heating.

Finally, larger commercial customers who need both heat and electricity in the right
proportions can use combined heat and power (CHP), or what was once called
“cogeneration.” When the timing, the heat and the electrical demand are aligned, even
small CHP units can rival the thermal efficiency of some large utility turbine-generators
because most of the energy in steam power plants is rejected — thrown away — when the
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steam is condensed. CHP units use that heat for process or space heating and save both
energy and water.

LPG, Fuel Oil and Other Heating Fuels

Nevadans use a number of different fuels for home heating. Natural gas and
electricity are by far the most widely used, but other common alternative fuels include
propane, wood in various forms (chips, pellets, logs) and distillates, such as kerosene.
When these fuels are purchased, rather than harvested, they are usually bought and sold in
unregulated markets. Of the alternative fuels, only propane is, in some instances, regulated
by the PUC.

It is hard to know the extent to which these alternative fuels affect Nevadans. In most
cases they are used because the expense of obtaining natural gas or electricity is very high
— a common occurrence in rural locations. NSOE intends to analyze the use of alternative
fuels for home heating during this calendar year and will include the results of that effort in its
report to the Governor next January. :

Regional Considerations

Nevada is fully engaged in cooperative discussions with other western states on
issues related to natural gas. For the most part these discussions concentrate on the
adequacy of natural gas supplies for electricity generation. The Nevada participants are
from NSOE, the PUC and the utilities. Natural gas used by local distribution company
service providers — Southwest and Sierra in Nevada — has been the subject of successful
state regulation for many years and is, therefore, not a significant part of these discussions.

The issue of adequacy of natural gas is closely related to the issue of electricity
adequacy because natural gas is a significant fuel used in the generation of electricity. If
natural gas supplies were inadequate for essential electricity generation, then the
consequences would be felt well beyond any one state’s borders; hence, the need for a
regional approach.

Regional Organizations

NSOE and the PUC, along with colleagues from the Consumer Advocate’s office and
the natural gas utilities are called upon to engage their counterparts in other western states
on electricity and natural gas issues. Much of the interaction among the states is directly in
response to a greater willingness of the Western Governors Association to assert the
interests of the western states in response to federal intentions to compromise those
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interests by proposing to exercise greater direct authority in western markets. In responding
to the governors’ directions, a fairly large number of organizations have emerged to perform
analyses, communicate with Congressional Delegations, and basically formulate a cogent
position for the western states. These organizations are identified in the following
paragraphs.

Westem Govemors Association (WGA)

The WGA is a forum established by the governors to explore and act jointly on issues
of mutual interest or concern. Recent WGA activities include environmental issues
(for example, joint action on the status of listing the sage grouse as an endangered
species) and several energy issues. Energy issues are generally addressed by the
WGA directly or through the Western Interstate Energy Board. The WGA has
chosen to deal with the Clean and Diversified Energy resolution directly (this is the
resolution that calls for the building of 30,000 MW of “clean and diversified energy”
and the 20 percent improvement of energy efficiency by 2020). In particular, it is not
clear whether natural gas is part of the 20 percent improvement in energy efficiency,
or whether it will apply only to electric utilities.

Westem Interstate Energy Board (WIEB)

The WIEB is a non-profit organization established to implement some of the energy
initiatives of the WGA. Issues that fall within the purview of WIEB include activities
related to (1) the Western Interstate Nuclear Compact, (2) the WGA protocol on
electric transmission siting in the west, and (3) a series of activities related to
operational electric transmission issues and regional transmission organizations.
WIEB is also responsible for conducting the analysis in response to the WGA's
request for a determination of electricity (and therefore natural gas) adequacy by
June of 2006.

Discovery and Transmission Projects

There are no known discovery efforts ongoing in Nevada; however, the level of prices
and the apparent establishment of an unusually high average price of natural gas have
spurred investment in new and existing resource development all around the world. Alaskan
and Canadian developers are expanding and it appears likely that there will be a new
pipeline from Alaska to the lower 48 states, perhaps shortly after the beginning of the next
decade. Moreover, the high prices also provide the incentive to develop offshore fields even
in areas where drilling and development have not, heretofore, been contemplated.

Elevated price levels are also spurring an expansion of LNG markets. Sustained
prices above four dollars per mmBTU are likely high enough that foreign gas resources can
be exploited, compression facilities built, port facilities built in North America, LNG tankers
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built and used for transportation, legal issues confronted, and reasonable profits earned.
Current natural gas prices are in the five to seven dollar per mmBTU range.
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Chapter

V.l Transportation Fuels Assessment

Transportation fuels — gasoline, diesel, jet fuel and a group of versatile fuels called
“distillates” — have been effectively deregulated for many years. This means that states and
the federal govemment do not try — are not permitted to — (1) limit profits to a fixed
percentage of company investments or sales, (2) require production of specific amounts of
fuels at the refinery, (3) require distribution and storage of fuels at locations that seem
appropriate to govemment regulators, or (4) demand access to a company’s books and
records without due cause. Consequently, the United States relies on market forces to
allocate transportation fuels and provide incentives for new facilities.

For a number of reasons markets for transportation fuels in Nevada do not function
as ‘“free markets.” The principal feedstock for petroleum products is crude oil, and the
Organization of Petroleum Exporting Countries (OPEC) deliberately and openly manipulates
the intemational crude oil market. Additionally, the economic and environmental barriers to
building new refineries or significantly expanding the capacity of existing refineries are so
substantial that no new refineries have been completed in the United States in two decades.
With demand literally bumping up against refinery production capacity limits, and with no
practical ability to increase the supply by building more capacity, it has been increasingly
necessary to import petroleum products that are refined outside the US. This practice is well
established in the eastem part of the country and is beginning to be necessary in the west,
as California refineries reach their upper production limits. While local distribution and retail
markets do function reasonably well, the flaws in the crude oil and refined products markets
significantly affect prices and supplies to customers.

The NSOE monitors the supply and demand for transportation fuels to determine that
they are reasonably balanced and sustainable, but has no ability to require actions that
might be viewed as helpful. NSOE also actively engages refiners and distributors in
voluntary actions that improve coordination and the flow of information, of course, without
violating anti-trust laws. Finally, NSOE maintains effective communications with the owner
of the three petroleum pipelines, Kinder Morgan, that deliver refined products to our major
population centers. This is because many of the supply interruptions that have occurred are
as a result of pipeline problems. ' '

It is clear that a long-term adequacy challenge exists in the supply of transportation
fuels. Just as with natural gas, this challenge can be addressed by increasing supply or by
decreasing demand — there are no regulatory solutions under existing laws. Unlike the
situation with natural gas, Nevada has no ability to directly affect the supply of transportation
fuels except in very limited circumstances, and the Govemor does not intend to artificially
reduce demand, nor is NSOE studying such options. This assures that gasoline and other
transportation products will be allocated by price.

2005 Nevada Energy Status Report ‘ Page 55




Office of the Governor Nevada State Office of Energy

Unregulated Transportation Fuel Markets

Nevada received more than 90 percent of its refined products through three
interstate “products” pipelines owned by Kinder Morgan, Inc.: an eight-inch pipeline from
Concord Station in northern California to Sacramento to Reno, and then on to the Naval Air
Station in Fallon; a fourteen-inch pipeline from the Colton Terminal in Orange County
California to Las Vegas, and then on to Nellis Air Force Base; and an eight-inch pipeline
physically collinear with the fourteen-inch pipeline from the Colton Terminal to McCarran
International Airport, and then on to the Las Vegas Terminal.

Petroleum product markets in Nevada face a long-term supply problem tied to the
inability of California refineries — the only refineries now linked to Nevada terminals by
pipeline — to keep up with demand in California, Nevada, Arizona and Oregon. While the
pipelines themselves can be limiting during an event, Kinder Morgan has the ability to
increase capacity by increasing the horsepower of pumps that move products into Nevada.
Moreover, the Reno and Las Vegas terminals have tankage for 611 thousand barrels and
1.47 milion barrels, respectively. Still the challenge is the total quantity of products
demanded in each of the states served will soon exceed what can be refined in the 13
California refineries. While the answer seems simple enough, “import product from foreign
refineries,” existing port facilities for receipt of liquid petroleum products are currently
inadequate for the quantity of imports needed to solve the long-term problem.

Petroleum product markets in Nevada also face an acute reliability problem.
Pipelines into Nevada have been shutdown for leaks discovered in Kinder Morgan's
pipelines (one in northern California near Pittsburgh, CA and one in southern California near
the Cajon Pass), for a train derailment involving rail cars with hazardous cargo resting on the
ground above the pipeline, and for excessive erosion of soil covering the pipeline; in all, six
such interruptions during the past thiteen months. Within the last few years product
deliveries have also been slowed by refinery fires and other shutdowns, and by insufficient
electrical power to drive the pumps that move product. In each case Nevada consumers
have been confronted with the potential for insufficient supplies of gasoline, diesel and/or jet
fuel. And, because we use the market to allocate scarce supplies, which means Nevada
consumers face the possibility of price spikes.

Four Semi-lndependent Markets
Intemational Crude Oil Market

The international crude oil market is routinely manipulated by the OPEC oil cartel.
Cartels are groups of market suppliers, companies, that band together in order to
form a monopoly — a market with only one seller or supplier. Cartels and monopolies
frustrate the operation of a free market because they allow the monopolist to collect
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economic rents, also called excess profits. They are “excess” profits because they
are substantially larger than they would be in a competitive market.

It is instructive to note that cartels do not always work. Most particularly, they do not
work well when the demand for a product — in this case, crude oil — is substantially
less than the supply. OPEC countries become very concerned, for example, when
industrialized countries suffer a recession. This is a problem for OPEC because it
means demand decreases for crude oil and OPEC members must either continue to
produce more crude oil than the market needs — thus reducing the price — or make
the difficult decision of how much each OPEC member must reduce output — and
therefore, a fraction of their revenue stream — in order to keep the prices high. These
kinds of decisions sometimes lead to the breakup of cartels.

Cartels also have a difficult time staying together when the demand for a product is
so low that market suppliers who are not members of the cartel are able to supply
enough product to fulfill demand.

When the OPEC cartel has been able to hold together, either because the political
will is strong enough to overcome economic self-interest (for example, the oil
embargo of the early to mid 1970s), or because market supplies are sufficiently in
doubt so that speculators control a large amount of available supplies (for example,
the current strife in Irag), or because demand is increasing (for example, the
relentless growth of demand in the United States and the waking economies of
eastern Asia), then the cartel's influence has been high. When the cartel has held,
as it did in the fall of 2004, light, sweet crude oil prices exceeded $55 a barrel and
pump prices in Nevada exceeded $2.25 per gallon by a good margin. In times of
weak demand, crude oil prices have slipped to below $10 per barrel, resulting in
correspondingly lower pump prices here at home. The price of crude oil accounts for
approximately half of the cost of gasoline at the pump.

It is interesting to note that it is not always in a cartel's or a monopolist's self interest
to raise the price of their product too high. For example, sustained crude oil prices of
$55 a barrel would be a problem for OPEC. It is a problem because at that high a
price, alternatives for traditional oil supplies become important. Canadian tar or oil
sands in northern Alberta are estimated to contain as much as 1.7 trillion barrels of
oil; it is_just expensive to recover...but cheaper than $55 a barrel. OPEC does not
want to spur the development of this type of alternative to their product. But even
without alternatives, there is considerably more oil at $55 a barrel than there is at $35
a barrel. This is because there are a number of alternative oil recovery methods that
do not pay off at a lower price, but may be well worth the expense at a higher price.
So, an increase in the long-term cost of crude oil also brings about an increase in the
volume of proven oil reserves — again, more competition for the cartel.
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To put these few paragraphs in perspective, much of this is completely outside the
control of NSOE or the State of Nevada and even the company that owns the local
filing station. But the price of crude oil is an important determinant of what we pay
for the gasoline we use.

Finally, it is instructive that the fraction of domestically produced crude oil consumed
in the US has dropped quite significantly from the mid 1970s, when US production
peaked. This is true even with the addition of Alaska North Slope oil. This means
that, in some respects, US consumers are more exposed to the political manipulation
of the OPEC cartel than in earlier years. It is true that spot market prices of all
producers, OPEC and non-OPEC, rise and fall together, however a large fraction of
crude oil is sold under contract, where the exact exposure to spot market prices may
be lessened. The consequence of being exposed is the potential for broad price
spikes that are the direct result of international political events.

Refined Products Market

The refined products market that serves Nevada does not function properly, due in
large part to the inability or unwillingness of refining companies to build new refineries
or to significantly increase the capacity of existing facilities. The feedstocks for the
refined products market are crude oil and additives; the outputs are gasolines of
various grades and qualities, diesel fuel, jet fuel and certain other distillates. Nearly
all refined products consumed in Nevada are refined in California. Utah refineries
supply refined products in the eastern part of the state above Las Vegas.

The Nevada Department of Agriculture and the Clean Air Act State Implementation
Plan (SIP) Administrators set gasoline standards for the state. In Nevada the SIP
Administrators are the Clark County Department of Air Quality Management for Clark
County, the Air Quality Management Division of the District Health Department for
Washoe County, and the Nevada Department of Environmental Protection for all
jurisdictions outside of Clark and Washoe Counties. Gasolines for use within each of
the three SIP areas, regardless of where they are refined, must meet these Nevada
standards. Generally, gasolines used in Nevada consist of federally approved “clean
bumning gasoline” (CGB) combined with additives that are determined by the
respective SIP Administrators. Diesel fuel used in Nevada must meet EPA on road
standards, while jet fuels are typically required to meet customer requirements
referencing standards from the American Society for Testing and Materials (ASTM).

Gasoline supply issues are complicated by the fact that the states served by the 13
refineries located in California; namely California, Nevada, Arizona and Oregon; all
have somewhat different gasoline formulas. This requires different production runs
at the refineries and segregated storage of refined products, both of which add to the
cost of gasoline and to the complexity of meeting demands when refinery or pipeline
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problems cause temporary shutdowns. Similar problems routinely occur during the
seasonal change over to oxygenated fuels in the winter months.

There are several other factors that contribute to problems with the supply of refined
products. The lead paragraph of this subsection noted that refiners were unable or
unwilling to add significant new refining capacity. Generally, the reasons are that
environmental permitting of such facilities is quite difficult to accomplish and that the
companies making the investment in such facilities believe (1) they are no more likely
to fully recover their investment in the US (due to limited demand growth compared
with other countries and expected state and federal efforts to reduce gasoline
consumption) and (2) are able to earn a better return on their investment in other
countries. The inability (or unwillingness) to increase long-term supplies means that
during periods of shortage due, for example, to a refinery fire or a pipeline break,
gasoline prices will rise, as they always do when demand is constant and supplies
are diminished. Market participants collect higher revenues, which in a competitive
system would be used to increase long-term capacity and thereby benefit customers.
But, because long-term capacity is effectively capped, the extra dollars collected from
customers have no useful public benefit and show up only in the bottom lines of
market participants. ’

Supply shortfalls can be addressed by decreasing demand, which will be addressed
briefly under the subsection entitled, “Retail Market,” below. Shortfalls can also be
addressed with (1) imported refined product, (2) bio-fuels and (3) hydrogen. It is
certainly possible for Nevada distributors to purchase imported products. This is
commonly done in the east, but has been relatively rare heretofore in the west.
Foreign sites are attractive for refiners, as noted above, because low wage rates,
liberal environmental restrictions and higher rates of return mean higher profitability,
even after the cost of shipping is included. But there are practical limitations.
California ports have moved rapidly to increase their ability to receive container ships
because they are more profitable to handle than ships that carry liquid cargo.
According to the California Energy Commission’s (CEC) Integrated Energy Policy
Report, it will be necessary to build additional port facilities to import refined products.
Additional information about California refinery capacity, port facilities and options for
improving the balance between supply and demand for petroleum products can be
found in this recent CEC effort. The document is included with this report as
Appendix VI. ' ‘ ‘

Bio-fuels represent a growing part of the transportation fuel mix. Ethanol is now used
as an oxygenate in both California and Nevada, now that methyl tertiary butyl ether
(MTBE) has been eliminated for that purpose. Ethanol — ethyl alcohol — has long
been used as a transportation fuel in major farming areas, and its use is growing in
states that mandate or subsidize its use, such as Minnesota. In Nevada ethanol is
“splash blended”; that is, added directly to CBG in tanker trucks, when transported to
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retailers. It is usually mixed in a ratio of five percent by volume and is generally not
transported by pipeline. Because ethanol is not a perfect substitute for gasoline,
there are limits to how much ethanol can be added to an ethanol-gasoline mixture
without requiring modifications to vehicles. Also, it is interesting to note when MTBE
was outlawed: refineries were actually required to supply more petroleum-based
product because MTBE was blended in a ratio of ten percent by volume.

Biodiesel is another bio-fuel that can increase the supply of transportation fuels. Like
ethanol, refining biodiesel is much less complex than petroleum refining. Common
oils, such as waste cooking oil or soybean oil, can be used as a feedstock and
energy inputs are far less than for petroleum products. Importantly, biodiesel is
nearly a perfect substitute for petroleum diesel and, in some cases, it offers
advantages not found in its more traditional competitor.

In both cases, ethanol and biodiesel, there are several key issues that need to be
addressed if they are to be refined in Nevada. Perhaps the most important issue for
ethanol is where the water will come from. One million gallons of ethanol require
nearly four million gallons of water as an input to the refining processes used in
Minnesota. It is likely this number can be reduced, but it is necessary to carefully
determine how much water will be required. Another important issue is where the
energy for the refining processes will come from. It seems a step backward, and
correctly so, to use refined products to make a substitute for refined products. With
Nevada's excellent renewable resources, particularly geothermal resources, it may
be possible to provide both electricity and process heat. Another important issue is
the establishment of facilities and markets for the byproducts of refining, particularly
for ethanol. The waste products of ethanol producti